
Launch Integration & Operations Department c(.2 OCT --8 P;sf 2: 17 DX6200-AWE-2002-02 1 
October 3,2002 

To: Associate Administrator for Hazardous Materials Safety 
Research and Special programs Administration 
U.S. Department of Transportation 
400 7'h Street, SW 
Washington, DC 20590-0001 
Attention: Exemptions, DHM-3 1 (Sandra Cureton) 

From: Launch Integration & Operations Department 
Space Systemshral  
3825 Fabian Way; MS G84 
Palo Alto, CA 94304-4604 

1 3  
2 Subject: Additional information for Space Systemsbral's "Request for DOT 9 z - 
0 

Exemption for transporting spacecraft with empty pressurized on-board gas 1 
tank" 2 

References: (1) DX6200-AWE-2002-0 16, "Request for DOT Exemption for transporting 
spacecraft with empty pressurized on-board gas tank", dated August 30, 
2002. 

(2) Fax, 'I Signature page for Exemption request, my letter DX6200-AWE- 
2002-016, dated August 30,2002" dated October 2,2002. 

Reference (1) provided the application for an Exemption. However, a signature page was 
omitted, and Reference (2) provided that signature page. Enclosed with this letter is the 
original signature page that can replace the faxed copy already provided. 

Also, the last paragraph of the Pressurant Tank (Xenon - 82 liter) section of Reference 
(l), stated that "The qualijkation test report for the 82 liter tank will be provided when 
received, which is expected in October 2002." Enclosed with this letter is also this 
Qualification Report. 

Please contact me if you have any other comments. 

Sincerely, 

Alan Eft 
Program Safety Manger 

Space SystemsLoral 

eft.alan 0 ssd.loral.com 
(650) 852-5507 

http://ssd.loral.com


JUSTIFICATION OF EXEMPTION PROPOSAL 

107.105(d)(l) Relevant shipping and incident experience. 

SS/L has had experience with shipping spacecraft in a spacecraft shipping container, such 
as these, since 1966. It is estimated that there will be at least ten spacecraft shipments per 
year (for either testing purposes or to be launched into space). To date there have been no 
shipping or transporting incidents during this 36 year period. 

107.105(d)(2) Statement of increased risk to safety or property. 
Not applicable. There is no increased risk of safety or property as a result of granting this 
exemption. 

107.105(d)(3)(i) 
As described in section 107.105(~)(3) of this document, each spacecraft pressurant tank is 
designed to meet MIL-STD- 1522A requirements for pressure vessels. Each tank requires 
Qualification and Acceptance Testing with reports as shown in Attachments (3) and (4). 
AI1 the information provided within the attachments indicates the pressurant tank designs 
met all the performance requirements criteria. 

107.105(d)(3)(ii) 
It is S S L ’ s  intent to ensure that a more stringent level of safety exists with the spacecraft 
propulsion tanks design, the propulsion tanks shipping and storage pressures and the 
spacecraft packaging and shipping configuration. All the information provided here is 
consistent with the approach of an existing SS/L DOT exemption DOT-E 1 1 103 (renewal 
expires December 3 1,2002) and DOT-E 1234 1 (renewal expires April 30,2004). 

SUMMARY: 
All the qualification tanks have successfully demonstrated the leak-before-burst design 
requirement. As indicated in Tables 1 - 1 and 1-2, the pressurant tank transportation safety 
factors for each pressurant tank are greater than 14: 1. In the unlikely event of a tank 
rupture, because of the LBB design, the tank would not shatter and cause shrapnel, thus 
allowing the inert gas to leak out until ambient pressure is achieved. The spacecraft 
structures along with the shipping containers environmental conditioning capabilities 
would contain the flow of gas to the environment. There are no inherent risk or hazard to 
the public, property or the environment due to tank failure. 

Alan Eft 
Program Safety Manager 

Space Systemshral 
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1 .O Introduction 

I .I 

This report presents the test requirements, test procedures, and test results obtained dur7ng the 

performance of the Qualification Test Program. GDATP Lincoln Operations qualification tested one (1) 

filament-wound, 5000 cubic inch Xenon Tank Assembly, GDATP Lincoln Operations Part Number 

220165-1, Serial Number 001. 

I .2 

This test program qualifies a tank assembly representative of flight (deliverable) hardware to design 

requirements. 

1.3 

The Qualification Test Program demonstrates compliance with the requirements of Space 

Systems/LORAL Performance Specification Number E245929, Revision 1 (Reference 2.1). The tests 

were conducted per Lincoln Composites Quality Control Procedure Number QCP-06-766 (Reference 

2.2). Tests were performed at General Dynamics ATP - Lincoln Operations in Lincoln, Nebraska and 

Wyle Laboratories, El Segundo, California and National Technical Systems in Los Angeles, California. 

1.4 

The Qualification Test Program, shown in the Table 1.4-1 Qualification Test Matrix, is summarized in 

Paragraph 3.0; detailed test requirements, test procedures and test results are presented in Paragraph 

5.0 and attachments to this document 

Table 1.4-1, Qualification Test Matrix 
Test Title Sequence Report Ref. 2.1 Ref. 2.2 Ref. 2.4 

AcceDtance Test 1 5.1 4.3.4.1 5.1 
Number Paragraph Paragraph Paragraph Paragraph 

I- 

Pressure Cycle 2 
Helium Leakage 
Dynamics 4 
Helium Leakage 
Precision 3 
Cleaning 
Burst 5 

_-_ 5.2 4.3.5.1 5.2 

5.3 4.3.5.2 5.3 All 

5.4 4.3.4.3 5.4 

5.6 4.3.5.3 5.5 --- 

_I 

I 
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2.0 Reference Documents 

2.1 

Space Systems/LORAL Performance Specification Document Number E245929, Revision 1 titled: 

Xenon Tank, Performance Specification 

2.2 

Lincoln Operations Quality Control Procedure Number QCP-06-766, Revision A, titled: Qualification 

Test Procedure, Lincoln Composites Part Number 2201 65-1 

2.3 
Lincoln Operations Quality Control Procedure Number QCP-06-765, Revision A, titled: Acceptance 

Test Procedure, Lincoln Composites Part Number 220165-1 

2.4 

Wyle Laboratories Test Report Number 47039, titled: Report On Qualification Sinusoidal and Random 

Vibration Tests of One Xenon Storage Tank Assembly, Part Number 220165-1 Serial Number 001 

2.5 

National Technical Systems Precision Cleaning Document Number 3932, Revision N/C, titled: 

Cleaning, Inspection and Sealing of Tank Assemblies for Space Systems Lord 
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3,O Test Summary 

3.1 Description 

The Qualification Test Program qualified one (1 ) filament-wound Xenon Tank assembly, hereafter 

identified as tank. The GDATP Lincoln Operations Part Number 220165-1, Serial Number 001 is 

representative of flight (deliverable) hardware. The tank was subjected to testing as summarized in 

Paragraphs 3.1.1 through 3.1.8. 

3.1 .I Acceptance Testing 

The tank was subjected to acceptance test procedures in accordance with QCP-06-765 (Reference 

2.3) as required by Paragraph 5.1 of QCP-06-766 (Reference 2.2). The acceptance test procedures 

consisted of proof pressure-volume testing, helium leakage testing, and dimensional inspection. After 

completion of the acceptance testing, the tank was subjected to pressure cycle testing. 

3.1.2 Pressure Cycle Test 

The tank was subjected to pressure cycle testing in accordance with Paragraph 5.2 of QCP-06-766 

(Reference 2.2). The pressure cycle testing consisted of 7 hydrostatic cycles from 0 to 3375 psig, 8 

hydrostatic cycles from 0 to 2970 psig, 46 hydrostatic cycles from 0 to 2700 psig, 3307 hydrostatic 

cycles from 2100 to 2700 psig, and 3307 hydrostatic cycles from 2100 to 2400 psig. After completion 

of the pressure cycle testing, the tank was helium leak tested at 2700 psig using 10% helium and 90% 

nitrogen mixture. The tank was forwarded to Qualification Dynamics Testing. 

3.1.3 Qualification Dynamics Testing 

The tank was subjected to sinusoidal and random vibration testing as required by Paragraph 5.4 of 

QCP-06-766 (Reference 2.2). The dynamics testing consisted of sinusoidal and random vibration in 

the longitudinal and one radial direction while filled with 31 2 pounds of PF5060 fluid and pressurized to 

2700 psig with helium gas. The tank was forwarded to precision cleaning. See Table 3.1-1 for details. 

3.1.4 Precision Cleaning and Cleanliness Verification 

The tank was precision cleaned to Mil-Std-1246, Level 50A and QCP-06-766 Para 5.4.2.1 - 5.4.2.7. 

The tank was then sent back to Wyle Laboratories for acceptance level dynamics testing. 
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3.1.5 Acceptance Dynamics Testing 

The tank was subjected to acceptance level random vibration testing in one lateral axis in accordance 

with Wyle Laboratories Procedure Number 47039 (Reference 2.4) as required by Paragraph 5.4.2.8 of 

QCP-06-766 (Reference 2.2). The dynamics testing consisted of random vibration in one orthogonal 

direction only while filled with 2750 psig with helium gas. The tank was forwarded to Cleanliness 

Verification. 

3.1.6 Cleanliness Verification 

The tank was precision cleaned per Paragraph 3.1.4 of this document followed by either acceptance 

level vibration per Paragraph 3.1.5 of this document or pressurization to MEOP then to Cleanliness 

Verification several times. The purpose of the Precision Cleaning - Acceptance Dynamics - 
Cleanliness Verification cycle was used to prove that the tank would meet cleanliness requirements 

after exposure to operating environments. The failure of these tests was proven to be as a result of 

the use of a filter in testing that was not capable of withstanding the pressurization requirements. The 

use of a Millipore filter in lieu of a Norman Microporous filter in testing resulted in acceptable 

cleanliness verification. Similar particle count results following pressurization only and acceptance 

vibration testing indicate that the operating environment does not affect the cleanliness level of the 

tank. See Appendix 5 for SWLoral letter of acceptance of results. See Table 3.1-1 for test details. 
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Table 3.1 -1, Dynamics and Cleaning Record 

Notes I 
Date of Medium Pressure Vibration Cleanliness 

'ressurization Verification Result (I) 
5121 102 PF5060 312 Ibs at Reference 2.4, NIA Incorrect Input Spectrum 

2700 p si g Para 5.2 
5/23/02 PF5060 312 Ibs at Reference 2.4, NIA Boss dislodged from bearing' 

2700 psig Para 5.2 

2700 psig Para 5.5 Vibe Testing 
Completed Qualification __ m 6/05/02 PF5060 312 Ibs at Reference 2.4, N/A 

611 0102 GHe 2750 psig Reference 2.4, Failed: Did not meet Used Norman Filter 

Appendix 4 RSI XRF 
Para 5.6 level 100 and 1 (Sintered Element), See 

metallic Particle > 
100 p Evaluation 

6/25/02 GHe 2750 psig, N/A Did not meet level Used Norman Filter (mesh 
Held for five 100 and 2 metallic Element) Wyle exposed tank-r 

delivered tank without E ~ 

attached bookend I 

minutes particles > 25 p to environment. NTS 

- 
7/03/02 GHe 2750 psig, N/A Failed: Met level Used Norman Filter (mesh 

Held for five 100, but three element) 
minutes metallic Particles > - 

Held for flve 50 p, Zero Metallics Millipore Filter I 

25 p 
711 6/02 GHe 2750 psig, NIA 1 Metallic from 25 - Pressurized only, using LE ~ - 

minutes from 50 - 75 p 
I 

7/23/02 GHe 2750 psig, N/A Zero Metallics from Repeat: Pressurized only, 

minutes Metallics from 50 - 
Held for five . 25 - 50 p, Zero using Millipore Filter 

- 
75 

7/29/02 GHe 2750 psig Reference .- 
Para 5.6 25 - 50 p, Zero 

Metallics from 50 - 
Mail from Robert Wolf, 

Dated 8/14/02 

-_. 75 p 
'"Particle Count and Metallic particle counts are normalized from 1250-ml sample to 100-ml sample by dividing 

the count by 12.5. 

3.1.7 Helium Leakage Test 
- 

The tank was helium leak tested at 2700 psig using 10% helium and 90% nitrogen mixture. Following 

the Helium Leakage Test, the tank was forwarded to Burst Pressure Testing. - 

- 3.1.8 Burst Pressure Testing 

(Reference 2.2). The burst-to-rupture test consisted of hydrostatically pressurizing the tank from 0 psig 

The tank was subjected to burst-to-rupture testing in accordance with Paragraph 5.5 of QCP-06-766 

to catastrophic failure, with a maximum 5 second hold at 2705 psig. The tank ruptured at 5671 psig 

~~ 

I 
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with failure originating in the membrane section of the tank between the port end tangent line and the 

- first girth weld. 

- The test program was initiated in March, 2002 and was completed in August, 2002. 

3.3 
I 

Acceptance Testing Data and Qualification Testing Data is presented in Paragraph 5.0 and 

- attachments to this document. 
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4.0 Test Conditions and Test Equipment 

4.1 Test Conditions 

Unless othewise specified herein, the standard test conditions during the Qualification Test Program 

were an atmospheric pressure of site ambient, a temperature of 55" to 90" F and uncontrolled relative 

humidity Test Equipment. 

4.2 Test Equipment 

All test equipment used in the performance of testing and inspections during the Qualification Test 

Program, as detailed in Reference 2.2 and 2.3, was calibrated in accordance with IS0 10012-1 

requirements relative to measuring, inspection and test equipment. Equipment calibrations were 

verified as current prior to the performance of tests and inspections. 
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5.0 

5.1 

5.1 .I 

Qualification Test Program 

Acceptance Test Procedures 

Requirements (Reference 2.1, Paragraph 4.3.4) 

Acceptance testing shall be performed in the sequence specified for the tank being employed in the 

qualification test program. The tank shall pass acceptance testing prior to qualification testing. 

The tank shall be subjected to an acceptance test consisting of: 
. .  

a) Proof pressureholume 
b) Helium leakage 
c) Dimensional inspection 

5.1.2 Procedures (Reference 2.3, All Paragraphs) 

The tank was subjected to the test requirements specified in Paragraph 5.1 .l. Lincoln Operations 

performed these tests at their Main Plant facility. 

The tank was subjected to acceptance testing in accordance with Reference 2.2 (QCP-06-766) as 

required by Reference 2.3 (QCP-06-765) of this document: 

a) Proof pressure testing to 3375 psig using deionized water per 
Paragraph 5.1 of QCP-06-766. 

b) Volume measurements using water weight versus temperature to 
determine volumetric capacity (5000 cubic inches minimum volume) 
per Paragraph 5.1 of QCP-06-765. 

c) External leakage testing using the vacuum chamber method while 
pressurized to 2700 psig with a 10% helium gas mixture (maximum 
leakage rate not to exceed 1 X scdsec) per Paragraph 7.1 of 

d) Visual and dimensional inspection per Manufacturing & Inspection 
Record (M&IR 175455-1) processing. 

QCP-06-765. 
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5.1.3 Results 

The tank complied in all aspects to the requirements of the test procedure. 

Acceptance test results. 

Table 5.1.3-1, Acceptance Test Results 

Max. Proof Press Volume @ 0 psig Maximum Leakage Permanent Set 

3380 5034 6.1 x 10” 0.45 
(psig) (cu. In.) (scdsec) (%) 

The test results and proof pressure traces obtained during the performance of the acceptance test 

procedures are presented in Appendix 1 of the document along with the recorded visual and 

dimensional data. 

5.2 Pressure Cycle Test 

5.2.1 Requirements (Reference 2.1, Paragraph 4.3.5.1) 

The tank shall be subjected to a total of 8 each 1.25X MEOP cycles, 8 each 1.1X MEOP cycles, 48 

each MEOP cycles, and 6614 diurnal cycles including all acceptance and qualification pressurizations 

prior to burst testing. 

The tank shall be subjected to a leakage test at MEOP to verify conformance with requirements. 

Allowable external leakage including tank joints not exceeding 1 X 10.’ scdsec when pressurized with 

10% helium and 90% nitrogen at MEOP. 

5.2.2 Procedures (Reference 2.2, Paragraph 5.2) 
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The tank was subjected to the test requirements specified in Paragraph 5.2.1. This test was performed 

at Lincoln Operations at the Main Plant facility. - 

The tank was hydrostatically pressure cycled using deionized water. The pressures and sequence of 

application were as shown in Table 5.2.2-1. 
- 

I 

The overall length differential growth effected by pressure was measured during one pressure cycle 

from 0 to 2700 to 0 psig. During the last cycle of pressure from 2700 to 0 psig, the effluent liquid from 

the tank was captured and weighed. The volume of the effluent water was calculated using water 

weight versus temperature times the compression factor of water at 2700 psig. The effluent volume 

was added to the 0 psig volume determined during acceptance testing to determine overall volume of 

the tank at 2700 psig. 

The tank was visually examined for evidence of damage at the completion of the pressure cycles. No 

damage existed. 

Table 5.2.2-1, Pressure Cycle Test Parameters 

Sequence Number of Cycles"' Pressure Range (psig) 
A 7 0 to 3375 to 0 
B 8 0 to 2970 to 0 
C 46 0 to 2700 to 0 
D 3307 2100 to 2700 to 2100 
E 3307 2100 to 2400 to 2100 

Tolerances: +50/-0 psig at minimum and maximum pressures 
Ramp Rate: 75 to 125 psi per second 

Hold Time at Peak: 5 seconds maximum pressure 
"'Number of 2700 psig pressure cycles reduced from 48 in anticipation of 

expected MEOP cycles to be applied during qualification program. 
See Appendix 7 for Table of all pressurization cycles incurred during acceptance and qualification testing 

At the completion of pressure cycling, the tank was subjected to an external helium leakage test. The 

tank was placed in a vacuum chamber that was evacuated and valved into a helium mass 

spectrometer. The tank was pressurized to 270 (+lo) psig with helium gas and then to 2750 (+50) psig 

with nitrogen gas. The leak detector was monitored for indications of helium leakage for a period of 15 

minutes. Procedural requirements state that leakage cannot exceed 1 X lo-' scdsec. 
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5.2.3 Results 

The tank complied in all aspects to the requirements of the pressure cycle test. 

The tank exhibited no evidence of leakage or visual damage as a result of the cyclic pressurizations. 

The overall length differential growth of the tank was 0.328 inches. The effluent volume of the tank, 

from 2700 psig to 0 psig, was 136.87 cubic inches. The total calculated volume of the tank at 2700 

psig was 5125.6 cubic inches. 

The tank did not leak in excess of the specification requirements. Actual measured leakage was 1.8 X 

1 os scc/sec. 

Data obtained during the performance of the pressure cycle test is presented in Appendix 2 of this 

report. 

5.3 Dynamics Testing 

5.3.1 Requirements (Reference 2.1, Paragraph 4.3.5.2) 

LI 

The tank shall be subjected to dynamics testing while filled with a performance fluid and pressurized 

with helium to MEOP with the tank end bosses attached to a rigid fixture. 
- 

a) A vibration survey of the test fixture, with the tank mounted, shall be 
performed by swept sinusoid or low level random applied in the 
axial direction and one lateral direction I 
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Random vibration shall be applied consecutively in the axial 
direction and one lateral direction at levels specified in Table VI of 
Reference 2.1. 
Sinusoidal vibration shall be applied consecutively in the axial 
direction and one lateral direction at levels specified in Table VI of 
Reference 2.1. 
Sinusoidal vibration in any one axis may immediately be performed 
following random vibration in that same axis providing no change has been 
made in the setup. 

5.3.2 Procedures (Reference 2.4, All Paragraphs; 2.2, Paragraphs 5.3.2, 5.4.2) 

The tank was subjected to the test requirements specified in Paragraph 5.3.1. The vibration testing 

was performed at and by Wyle Laboratories, El Segundo, Califomia. 

NOTE: A comprehensive report detailing the vibration testing is presented in Appendix 8 of this 

document. The following paragraphs present a brief description of the tests. 

A dynamics test fixture was installed on the head of the vibration exciter. The test fixture was designed 

to simulate spacecraft installation; i.e., the port boss was rigidly restrained from motion in all directions, 

the blank boss was allowed to rotate about and move in the axial or longitudinal direction but was 

restrained from any motion in the radial or lateral directions. The tank was then mounted to the 

dynamics fixture. 

A dynamics fixture evaluation was petformed in the axial or longitudinal axis and in one lateral axis at - 
12 dB of the test levels. The tank was at ambient pressure (unpressurized) during the dynamics test 

fixture evaluations. 

The tank was filled with 312 pounds (1 13 kilograms) of PF 5060 performance fluid and pressurized to 

2700 psig with helium gas. The tank was subjected to the following vibration in both the axial or 

longitudinal axis and one lateral axis. 

I 
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Low-level sinusoidal resonance search from 20 to 2000 Hz at 0.5 g 
with a sweep rate of 2 octaves per minute. 
Sinusoidal vibration from 5 to 100 Hz at a sweep rate of 2 octaves 
per minute. 
Low-level sinusoidal resonance search from 20 to 2000 Hz at 0.5 g 
with a sweep rate of 2 octaves per minute. 

At the completion of each axis of vibration, the tank was depressurized for axis change. The tank was 

visually examined after each axis for evidence of damage. The first run of full level Qualification 

Sinusoidal vibration was performed with the incorrect spectrum and was aborted at 84.5 Hz after 122 

seconds (See Reference 2.4, Page 6: Notice of Deviation 1). The correct full level Qualification 

Spectrum was then applied, but was aborted at 37.8 Hz after 87 seconds due to excessive wear to the 

test fixture bearing which held the blank end of the tank (See Reference 2.4, Page 7: Notice of 

Deviation 2 and Page 12, Photograph 5). The tank was returned to Lincoln to evaluate the damage. 

The damage was deemed to be minor. GDATP Lincoln reworked the boss in accordance with FRR 
4858 (See Appendix 6) and returned the tank to Wyle for conclusion of testing. Testing was completed 

as required without further evidence of damage to the tank. The tank was forwarded to cleaning for 

precision cleaning - acceptance vibration - cleanliness verification testing. 

5.4 Precision Cleaning 

5.4.1 Requirements (Reference 2.1, Paragraph 3.4.1.2 and 4.3.5.4) 

Cleanliness of the tank shall be cleaned in accordance with the requirements of CPP 3932 (Reference 

2.5) and shall meet the requirements of Paragraph 3.4.1.2 of Reference 2.1. 

5.4.2 Procedures (Reference 2.2, Paragraph 5.4) 

The tank was subjected to the cleaning requirements specified in Paragraph 5.4.1 after qualification 

level dynamics testing and prior to acceptance level dynamics testing. The cleaning was performed at 

and by NTS, Los Angeles, California. 

The external surfaces of the tank were cleaned to remove dust, grease, oil and other soils. 
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Axis Frequency 

Orthogonal 20-50 
50-300 
300-2000 

- The internal surfaces of the tank were pre-cleaned using isopropyl alcohol, Turco 4215, deionized 

water and gaseous nitrogen. After pre-cleaning operations were performed, the internal surfaces were 

precision cleaned in a Class 10,000 clean room using 0.5 micron filtered isopropyl alcohol. A 1250- 

milliliter sample of the effluent alcohol was then sampled for particulate. 
- 

Vibratory Level 

+ 9 dBIoctave 

-6 dB/octave 
0.020 g=lHz 

The tank was dried in a vacuum oven at 140" F at a vacuum of 27 +2 inches of Mercury for a minimum 

of 2 hours. 
- 

5.4.3 Results - 

The tank complied in all aspects to the requirements of the cleaning operations. The tank was 

forwarded to Wyle Laboratories fof accomplishment of Acceptance Dynamics Testing before returning 

to NTS for cleanliness verification. 

- 

- 
5.5 Acceptance Vibration Testing - Cleanliness Verification 

- 
5.5.1 Requirements 

The precision cleaned tank shall be subjected to acceptance level random vibration in one lateral axis 

while pressurized to 2700 +50/-0 psig with helium gas to levels shown in Table 5.5.1-1 - 

- 
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Size (microns) 
5 to 10 

11 to 25 

26 to 50' 

51 to 100' 

Greater than 100' 

NVR (non-volatile residue) 

Following acceptance level vibration testing, the tank shall be subjected to cleanliness verification per 

ARP-598 and shall meet the requirements as shown in Table 5.5.1-2. 

Quantity 

600 

100 

25 

4 

0 

less than I mg/i00 ml 

Size Ref. 2.1, 
(microns) Paragraph 3.4.1.2 

5.5.2 Procedures 

Cleanliness Verification 
Results 

5.5.2.1 
Random Vibration testing was accomplished per 5.3.2 for requirements given in Table 5.5.1-1 as 

recorded in Table 3.1-1. 

5.5.2.2 
Cleanliness verification was accomplished in accordance with ARP-598 at National Technical Services 

in Los Angeles, CA. 

5.5.3 Results 

The tank met the cleanliness requirements as given in Table 5.5.1-2 and Reference 2.1, Paragraph 
3.4.1.2. The results of all cleanliness verifications are provided in Appendix 3. See Table 5.5.3-1 for 

results of the last cleanliness verification. 
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5.6 Burst Test 

5.6.1 Requirements (Reference 2.1, Paragraph 4.3.5.3) 

5.5.1 .I 
The tank shall be stabilized at ambient temperature and then hydrostatically pressurized to rupture at a 

uniform rate not to exceed 125 psi per second. 

5.5.1.2 
The pressure required to rupture the tank shall be recorded. 

5.5.1.3 
The tank shall achieve design burst pressure (4050 psig) without rupture or leakage. Please note that 

the successful burst of this tank without leak does not contradict the leak before burst requirement of 

Reference 2.1, para 3.2.2.2.5. Leak before burst failure design assures that during normal operations, 

the aluminum liner of the pressure-vessel will fail in fatigue with crack propagation resulting in 

detectable leakage prior to tank rupture. 

5.6.2 Procedures (Reference 2.2, Paragraph 5.5) 

5.6.2.1 
The tank was subjected to the test requirements specified in Paragraph 5.6.1. 

5.6.2.2 
The tank was filled with deionized water and connected to a burst pressure test system. The burst 

pressure test system was energized and the tank was pressurized at an approximate linear ramp rate 

of 75 to 125 psi per second, from 0 psig to rupture of the tank with a maximum 5 second hold at 2700 

psig. 

5.6.2.3 
Test requirements are that the tank exhibits a rupture pressure in excess of 4050 psig at ambient 

temperature. 
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5.6.3 Results 

5.6.3.1 
The tank complied in all aspects to the specification requirements. 

The tank ruptured at 5671 psig (2.10 times the MEOP pressure of 2700 psig). Failure originated in the 

I 

~ - membrane area of the tank, between the port tangent line and the first girth weld. I 

5.6.3.2 
Figure 5.5.3-1 is a photo of the burst pressure test unit after testing. 

5.6.3.3 
Pressure traces obtained during the performance of the burst pressure testing are presented in 

Appendix 2 of this document. 
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FIGURE 5.5.3-1, BURST TEST 

82 LITER XENON 

SIN 001 

5671 PSlG 

8 -27 -02 

TEST REQUEST 02-05-004 
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ACCEPTANCE TEST DATA 
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Traveler PN 1754554, Rev. NC Pressure Vessel, Tested, 82 Liter PV 

--- 

1 .  Fil! in the serial nunrber of !he patbeing CompletHd in the upper fib' coc~m. Tie maximum 3atc.h si=S 1s i m  
e&. io! sku !Y a maximu? of 100 each. The data logs do n d  support larger batches. 

2. Attad! a sinSle iswl bi!l of mzldal With blarl-thru to Ws ’raveler. 

3. Tn#? astcmer ;nust be cotiied five wwkmg days bef9re &wt~rtg tne k t  o p e “ .  Prdortqa3on ring ttet!ng rc& 
!E completa hefora starting prwf test. 

Opmtor and Test Technlclsn Inrtructlonr: 
1 .  

2. 

3. 
4 

3 
U e  

The altached aoM contains be  materlakr required by 
Ummsct peragrbphs are !he same 68 the operation number. Tools and oker ckummta required are listed at 
the beghiping 6f each operalion. R m d  paragrapha 1 .O throllgh 4.0 prkr b iwhg Ule doz”ent for ‘hir f h t  tine. 

Fili in the revision lewd of the dccument in tbe ununin labeled TOC W. 
Do not use a thread gage inn ths bass threaded iriserb. 

ti. Fiilal assemkty ch”n ’ s are deRned on Product D n w i q  220165. 

Y ? 
s 
6 

Psgel of 3 



ow 
Na 
10 
- 

.. .. 

I I 

1 Chromate BN I 
I 

I 

t r "  

I I 

P 



2 - - Diameter, Port Weld, 12.94" Max. E3 PCTapa 

- 3 - - Diameter, Center Weld, 12.94' Max. E3 PI-Tape 

4 - -  Diameter, Blank Weld, 12.94' Max. E3 PI-Tape 
- 

5 - - Diameter, Blank Tangent W, 12 .W Max. E2 Pwape 

6 - -  OAL, Shoulder to Shoulder. 45.32 (Ref.). E2 Calipers - 
- 7  - 

1 .  - 
. -w - 0 - 

9 - -  Vessel Suifaco Damage, N o n e  Visual -L 
40 - - For! Boss Threaded Insert Danage, None Et Visual, No gage dy 

11 - - Cuss Camage, Norla E2E3 visual 

12 - - Stenct's Complete arid Legible E3 VlSUal 

13 - - Extamal Cleanliness. I Visual 

I 4  - - Tube Protector installed, Yes visual 

Y 8  

i 

---- - ?I Tape SMa! Nun;b*c AB -mo - Callbration Due Date: j+J -OZ . 
L / - a / /  Calibration Due Date: 1- j 7 -  03 . 

~ c a ~ c ,  Porlrisyiwriia SOO, Serial NO.: N,& Calibrakc Due Date: </4 . 
L errgth Gage Serial Number: - -- 

- 

L 
END OF DOCUMENT 
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Qualification Test Data Obtained at GDATP Lincoln Operations 
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PRESS HARD - 4 COPIES 

TEST WITNESS RQMTS: PHOTO RQMTS: 
ORIGINATOR a DCAS 0 YES 0 
NONE 0 CUST 0 NO 0 

- 

7 

1 

I PART NO. ITEM DESCRIPTION 

COST CENTER DESCRIPTION OF TEST: - 

220 I GS-I Or*1€64 ?v 

REPORT RQMTS: DATA ONLY . 

SHORT FORM \ - FORMAL w 

DISPOSITION OF TEST ITEM: 
RETURN TO ORIGINATOR 0 NOTE: ORIGINATOR MUST 

SUPPLY SEALABLE 
CONTAINER FOR ALL 

DESTROY AND/OR DISPOSE 0 
ITEMS TO BE PUT 

OTHER INTO STORAGE. 

PUT INTO STORAGE 0 

&CP 06-7tG REV NC APPLICABLE PARA. 51- $ ' PROC/SPEC NO. 

Conducted by 

Start Date $794'3 

Completion Date e?-- 3 

(18862-1) I 



PART NUMBER 220165-1 
82L XENON OMEGA PRESSURE VESSEL 

QUALIFICATION TEST LOG 

Vessel SN Minimum Maximum Hold Time 
Pressure Pressure 

tm 1 yb*o 3 363’ I S i t  

Number of QC Accept 
Cycles 

Vessel S/N Minimum Maximum Hold Time 
Pressure Pressure 

Number of QC Accept 
Cycles 

001 30 3 96 5- /.sic f3 

Vessel S/N Minimum Maximum Hold Time 
Pressure ’ e  Pressure 

I 3 700 I S K G  

ca? 4 

Number of QC Accept 
Cycles 
Y3 

- c 

Vessel SM Minimum Maximum Hold Time 
Pressure Pressure - d I t 0  a 700 5 s * t  

Number of QC Accept 
Cycles 

3307 

Vessel S/N M i n i ”  Maximum 
Pressure Pressure 

Hold Time Number of QC Accept 
Cycles 

3 10-5- d Y 0 d  3-9c 3% 7 - O U (  

’ Vessel Pressure Effluent Effluent Effluent 
Weight Temp. Volume S/N 

M &TR Totab’ QC 
Volume Volume, 

/ 



Vessel SM Std. Leak Background Helium 
Calib. Value Leak Rate Pressure 

Nitrogen Vessel 
Pressure Temperature 

DD/  

Dynamics Testing per QCP 06-766, Para 5.3 
Performed outside at independent testing facility 

A ,  7x /L%-  = L A  %/A -3 2go f s a  2 7 g o n 2 4  /zs "F 

Precision Cleaning per QCP 06-766, Para 5.4 
Performed at outside independent cleaning facility 

Indicated Leak Actual Leak Time at Number of 
Rate Rate Pressure Cycles 

Random Vibration Testing per QCP 06-766, Para 5.4 
Performed at outside independent testing facility 

QC Accept 

Cleanliness Verification per QCP 06-766, Para 5.4 
Performed at outside independent cleaning facility 

1,B x u -  / *g  XI&-  * 20 A7,*4f 

Helium Leak Test (post-dynamics) per QCP 06-766, Para 5.4 
[ Vessel S / N  I Std. Leak I Background I Helium I Nitrogen I Vessel 

I p ) k b  

Calib. Value LeakRate Pressure Pressure Temperature 

Indicated Leak Actual Leak Time at Number of 
Rate Rate Pressure Cycles 

QC Accept 

2 4  1 Y / b  - %  A2 /b&#-N I 
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Clean I iness Verification Results 





Jun-ZE-2002 0 5 :  12# From-National Ttchn ica l  fyrtwr Lor Anrmltr t3106707556 7-930 P O O Z l O O 2  F-671 



Jul-03-2002 04:54m F r d a t i o n a l  Technical Syrtwt lor An#eler i 3 1 0 6 7 0 7 5 5 C  1-966 P 002/002 F-753 

- 

? I 
0 

i 
c 

b 
i 
t 

f 

'r 

0 

s 
a 



.1 

NATIONAL TECBNICAL SYSTEA#S 5320 W. 104TR STRllgT LO5 ANCBLBS, C4 9llO4S (3 10) 348-o9oO f FAX (3f 0) 670-7556 

QC 106 /4/W 

I I I I * I ,  I(' I ? 1 * I ,.I . , - .  ...I I .a,,-- ,I . 1 ..,.I .-. . C I  I I I 



1-qua r . u u u u u o  t-iut 

.. 

,--i 

L 

1 



NAWONAL TECHICAL SYSTEMS . 5310 IV. 1O41'R STRIIRT LOS A NGRLGS. CA 90045 (31 0) 348-0900 /FAX (310) 670-75S6 

N 
0 cm 

L,d L O / !  M.J.O. 
. .  Customer: 

~ 

7 - 23-az DATE: 

N 

4. - All actual data reported per I z s ? ! ~  mL 
1 INSPECJOR: 
LI) 

QC 108 14/99 

I I I I I ' f .  ' I '  I 3 I I I I . I  .. , I  * . _  I -re 1 I I 



Customer: 

QC I06 / 4/99 
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XRF Analysis - Metallic Particle Element Determination 

(RSI Materials Engineering GDATP Report 061902) 
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RSI Materials Engineering 
605 N. 13'St. 
Omaha, NE. 68 102 

www.railsciences.com 

To: Chad Dustin 
General Dynamics 
Armament and Technical Products 
Lincoln Operations 
4300 Industrial Ave. 
Lincoln, NE 68504 

From: John D. Makinson, Ph.D., P.E. 
RSI Materials Engineering 
605 N 13* Street 
Omaha, NE 68 102 

(402) 827-9328 
(402) 827-9329 F A X  

June 19,2002 

.- 
I 

Re: Non-destructive XRF evaluation of used filter paper. 

Background 

Three used filter papers were received June 18, 2002 for X-ray Fluorescence p) analysis 
to determine if any metals were contained in these used filters. A new, un-used filter paper 
was also analyzed to eliminate consideration of metals that normally exist in the filter paper 
itself. The new and one of the used filters are shown in Photograph 1. 

RSI Materials Engineering - Page 1 
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Examination and Results 

Each sample was measured by XRF that contained a rhodium x-ray source operating at 20 kV 
and 0.20 mA. Elements higher than sodium on the periodic table will be detected by this 
method. The resulting XRF spectrum of sample labeled "1st 1250 ml After Vibe" is shown in 
Figure 1. The new filter contained no detectable levels of elements higher than sodium, 
therefore, all elements detected in the used filter papers were that of the embedded particles. 
No elements were detected above background on the other two used filter papers, "1st 1000 
ml Filter Forward Flush" and "1st 1000 ml Filter Back Flush". 

Elements of iron, nickel, chrome, were detected in the filter paper " 1st 1250 ml After Vibe" 
The source of these elements in this filter paper was most likely from an austenitic stainless 
steel. A very low copper peak is noted in Figure 1. It is possible that the filter paper 
contained some copper, however, the intensity is too low to make a positive confirmation. No 
aluminum was detected in these filter papers. 

200 
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140 

120 
u) 
CI 

5 100 
0 

80. 

60 

40 

20 

0 

AI (not detected) 

\ 
0 2 4 6 8 10 12 

KeV 
~ ~~ 

Figure 1: XRF spectrum of the used filter paper 'I 1 st 1250 ml After Vibe". 

Conclusion 

The used filter paper contained iron, chrome, nickel, and possibly copper. The most likely 
source of the elements iron, chrome, and nickel is a grade of austenitic stainless steel. 

RSI Materials Engineering - Page 2 
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Appendix 5 

SS/L Letter of Approval for Cleanliness Verification Results 

(E-mail from Robert Wolf of SS/L to Bruce Sigrist of GDATP, 

8/14/02) 
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Bruce Sigrist 

Crom: 
mt: 

Io: 
cc: 
Subject: 

Robert Wolf (Subcontracts) [wolf.robert@ssd.loral.com] 
Wednesday, August 14,2002 4:47 PM 
Bruce Sigrist 
Con Murray; Jen Lee 
Xe and Pressurant tanks cleanliness verification results 

Dear Bruce, 

SS/L has reviewed the cleanliness verification results provided by 
Lincoln 
from the 82 liter Xe tank qualification test. After reviewing the data, 
SS/L has made the following conclusions. 

1. SS/L accepted the latest cleanliness verification results after the 
82 liter Xe tank was vibrated at the acceptance test level. SS/L will 
modify the cleanliness requirements in the performance specifications 
for Xe and He tanks (This covers for 65 Liter and 82 Liter tanks). No 
additional tests are needed for 65 liter pressurant tanks, SSR will 
consider that 65 liter tanks meet our requirements based on the results 
from 82 liter tank. 

2. Lincoln Composites should proceed to complete the 82 liter Xe tank 
qualification test at its earliest schedule, Le.., to burst the tank at 
required level. 

3. In parallel, Lincoln Composites should proceed to complete 
manufacturing two 82 liter flight tanks for earliest delivery. 

delivery. These two tanks have been put on hold pending the cleanliness 
verification results. SS/L needs these two tanks within 2 weeks. 

Please let us know if you have any questions or comments to the above. 

. Lincoln Composites should start cleaning two 65 liter tanks for 

Regards, 

R. Wolf 
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Failure & Rejection Report 
Lincoln Operations 

FRRNo.: 4858 
~ 

Part Number: 2201651 Inspector; MlLKE Open Date: 05/30/02 

Part Name: PV 13" ClAL CYL 5000 CI XE Part S/N: 00 1 

Part Location: Penetrant Inspection Part UN:  
M&lR No.: Sequence: RECEIVING Accepted: 0 

T. W. 0.: CAR: NA 
P. 0.: 14526 Vendor: WYLE LABORATORIES 
RR No.: 12343 Scrap Tkt: Return No.: 

Reason For Rejection: 

Cost Center: 19862 Classification: Major Rejected: 1 

ITEM #1) The pressure vessel was received from Wyle Laboratories with damage present on the blank boss. The 
blank boss exhibits areas of smeared metal and deformation over the entire surface of the stem. 
Note: A preliminary penetrant inspection is inconclusive to identifying defects due to the smeared metal. 

Disposition: 
Rework the blank boss by taking the following actions: 
1. Rework the blank boss to remove the extruded material, chamfer the outside comer and drill a hole in the center of 
the blank boss stub outer face per the attached sketch. 
2. Fabricate a cup per the attached sketch. 
3. Install the cup over the boss per the attached Rework Procedure.. 
4. Retum PV to test lab top continue ,the test. 

Engineer: GLAESEMANN Date: 06/04/02 

Design Eng: KHAWAND Date: 6/4/02 

QA: HIADKY Date: 06/04/02 

Purchasing: N I EM EYER Date: 05/31/02 

Production ID: Date: 

~~ 

- 

_ -  FRR 4858: 09120to2 i 328 Closed = QC Stamp: Date: - 
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PROCEDURE FOR BONDING CUP TO BLANK BOSS FOR 82L PV 
PART NUMBER 220165-1, SERIAL NO 001 

1. Remove Pressure Vessel from container and place on clean working area. Secure vessel 
from rolling off table while performing the cup bonding operation. Remove the cup from the 
blank boss. Set the screw aside for re-installation. 

2. Using a clean wiping cloth wipe the blank boss clean using clean acetone from a pour can. 

3. Using 80 grit aluminum oxide sand paper, sand the inside cylinder surface of the cup. 

4. Using 80 grit aluminum oxide sand paper, sand the outside cylinder surface of the blank boss. 

5.  Using a clean wiping cloth wipe the interior of the stainless steel cup clean using clean 
acetone from a pour can. Change to a new cloth frequently. Continue wiping until the cloth 
remains clean. 

6. Using a clean wiping cloth wipe the blank boss clean using clean acetone from a pour can. 
Change to a new cloth frequently. Continue wiping until the cloth remains clean. 

7. Obtain a 100 gram batch of LRF 145. Record Batch No.: 

8. Apply an even layer of LRF 145 onto the I .19" diameter cylinder of the blank boss end using a 
3/8" acid brush. 

9. Install the cup onto the blank boss. Push on until it seats. Reinstall the 8-32 screw. 

10. Wipe off any excess LRF 145 that has been squeezed out of the cup. before it sets up. 

11. Allow the LRF 0145 to cure a minimum of 120 minutes at room temperature before handling. 
Record start date and time; stop date and time below. 

Cure Start time/date: Cure Stop timeldate 

12. Place vessel in container and return to stock room for shipment. 

Production Operator Date. 

I 

w 

m 

I 
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DriU and countersink for #E 
Socltsthsad Cap !Screw ( F k R M )  I 

All Dimemions in Inches 
mad An cornas 
Unk.r Othembs Stated, Dimensions to Newest O.Ol0" 

I I 1 1  I I I ~ I I I  IIIII , I 

ma:=::: 7 1.196 2.0001 
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Table of All Pressurization 
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Appendix 7 

Cycles Incurred during Acceptance and 

Qualification Testing 



Appendix.7, Table of All Pressurization Incurred During Acceptance and 
Qualification Testing 

I Pressure Acceptance Acceptance Qualification Qualification Qualification Post- TOTAL 

dynamics 

He Leak 

Range (psig) Proof He Leak Test Pressure He Leak Test Dynamics 
cycling ('I Testing 

Test 

0-2700-0 0 

0-2970-0 0 

1 46 

0 8 

~ 1 10 1 59 II 

0 0 8 
~~ 

0-3375-0 1 0 7 0 0 8 I 

2100-2700- 0 
2100 

0 3307 0 0 3307 

I 2100-2400- 0 0 3307 0 0 3307 
2100 

(''GDATP Lincoln Operations originally intended to pressurize to MEOP 43 times in anticipation of cycles to be added during 
Dynamics testing. Two cycles were added due to system shutdown during diurnal cycling, and one cycle was added to obtain overall 
length and pressurized volume. 

i 
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Vibration Test Report 

(Wyle Laboratories Report Number 47039) 
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Linco ln  Composi tes  
4300 Industr ia l  Avenue 
Lincoln, NE 68504 

REPORT NO.: 47039 

OUR JOB NO.: 047039 

CONTRACT: N. A. 

YOUR P.O. NO.: 14526 

REPORT 

O N  Q U A L I F I C A T I O N  

SINUSOIDAL AND RANDOM VIBRATION TESTS 

O F  O N E  

XENON STORAGE TANK ASSEMBLY 
PART NUMBER 220165-1 SERIAL NUMBER 001 

F O R  

LINCOLN 
COMPOSITES 
AILLirbrdTEICHEICU he 

} ss. STATE OF CALIFORNIA 
COUNTY OF LOS ANGELES 

R .  S M I T H ,  MNGR EL SEGU 

I - - .- 
0906KCF f - . .  
W - ~ R L R N  sinn . 

D y-nam ic s DEPARTMENT a 

TEST ENGINEER @&- 
M. Klicka 

TEST WITNESS 

(Not Applicable) 
DCAS-QAR VERIFICATION 

G Montgomery 
QUALITY ASSURANCE 



REPORT NO. 47039 
2 PAGE NO. 

1 .o 
2.0 
3 .O 
3.1 
3.2 
3.3 
4.0 
5 .O 

PURPOSE 
REFERENCES 
TEST CONDITIONS AND EQUIPMENT 
Ambient Conditions 
Instrumentation and Equipment 
Test Tolerances 
SPECIMEN DISPOSITION 
SUMMARY 

EXHIBIT A NOTICE OF DEVIATION NO. 1 
EXHIBIT B NOTICE OF DEVIATION NO. 2 

PHOTOGRAPHS 

ATTACHMENT DYN-A RANDOM VIBRATION (INITIAL) 
ATTACHMENT DYN-B SINUSOIDAL VIBRATION (INITIAL) 
ATTACHMENT DYN-C RANDOM VIBRATION (AFTER RE-WORK) 
ATTACHMENT DYN-D SINUSOIDAL VIBRATION (AFTER RE-WORK) 
ATTACHMENT DYN-E PRESSURIZATIONS 
ATTACHMENT DYN-F RANDOM VIBRATION (X AXIS ACCEPTANCE) 



- REPORT NO. 47039 
PAGE NO. 3 

1.0 

2.0 
2.1 

2.2 

2.3 

2.4 

2.5 

2.6 

3.0 

3.1 

3.2 
3.2.1 

3.2.2 

3.2.3 

PURPOSE 
The purpose of this report is to present the results obtained during Qualification 
Sinusoidal Vibration, Random Vibration and Pressure Dump Tests of one 13 Inch 
Xenon Cylinder Assembly, P/N 220165-1, S / N  001. 

REFERENCES 
Lincoln Composites Purchase Order No. 5 1644. 

Lincoln Composites Qualification Test Procedure, QCP No. 06-766, Revision NC, as 
red-lined dated 21 May 2002. 

MIL-PRF-2740 1 C, Propellant, Pressurizing Agent, Nitrogen. 

MIL-PRF-27407A( I) ,  Propellant, Pressurizing Agent, Helium. 

ANSINCSL 2540- 1-1 994, Calibration - Calibration Laboratories and Measurement 
and Test Equipment - General Requirements which supersedes MIL-STD-45662A, 
Calibration Systems Requirements, 10 June 1980. 

Wyle Laboratories Western Test and Engineering Operation El Segundo Facility 
Quality Assurance Program Manual for IS0  9002 Compliance, Revision 01, dated 
15 January 2002. 

TEST co NDITIONS AN D EOU TPMENT 
Ambient Conditions 
Unless otherwise specified all tests were performed at a barometric pressure of 
between 710 and 815 mm (28 to 32 inches) of mercury absolute, a temperature 
between +55 and 90° F and uncontrolled relative humidity. 

Instrumentation and EauiDment 
Measuring and test equipment, utilized in the performance of this contract, were 
calibrated in accordance with ANSIINCSL 2540-1-1994 and IS0 10.01 9/8/00 by 
the Wyle Laboratories Standards Laboratory, or a commercial facility, utilizing 
reference standards (or interim standards) whose calibrations have been certified as 
being traceable to the National Institute of Standards and Technology. All reference 
standards, utilized in the above calibration system, are supported by certificates, 
reports, or data sheets attesting to the date, accuracy, and conditions under which the 
results furnished were obtained. All subordinate standards and measuring and test 
equipment are supported by like data when such information is essential to achieve 
the accuracy control required by the subject contract. 

Wyle Laboratories attests that the commercial sources providing calibration services 
on the above referenced equipment, other than the National Institute of Standards 
and Technology, are in fact capable of performing the required services to the 
satisfaction of the Wyle Laboratories Quality Control Department. Certificates an 
reports of all calibrations performed are retained by Wyle Laboratories and are 
available for inspection, upon request, by customer representatives. 

The test equipment utilized during this program is listed in each attachment. 
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3.3 
3.3.1 

3.3.2 

3.3.3 

4.0 

5.0 
5.1 

5.2 

5.3 

~ _ _ _ _  ~ ~ 

Test Tolerances 
Random Vibration PSD: k1.5 dB from 20 to 1000 Hz 

k3.0 dB from 1000 to 2000 Hz 

Sinusoidal Amplitude: * 1 0% 

Sinusoidal Frequency: 

SPECIMEN DISPOSITION 
At the conclusion of the Qualification Tests, the 13 Inch Xenon Cylinder Assembly 
was retumed to Lincoln Composites for examination and evaluation. 

SUMMARY 
The 13 Inch Xenon Cylinder Assembly specimen S / N  001 was received each time 
without damage due to shipping and handling. Receiving Inspection records of each 
receipt are presented in Attachments DYN-A, DYN-C, DYN-E and DYN-F. 

Initial receipt was on 20 May 2002. The specimen was installed in the fixture that 
rested on a lubricated slip table and was instrumented with response accelerometers 
RlXYZ, WXYZ, R3XYZ and in-line R4Y as shown in Photographs 1 through 4 
(Photograph 3 shows the fixed end and Photograph 4 shows the sliding end). The 
fixture was instrumented with two in-line control accelerometers C1 and C2. The 
specimen was filled with 312 Ibs. of PF5060 and pressurized to 2700 psig. For 
initial testing, only single point control using C1 was used; C2 was for reference 
only. The specimen was subjected in the Y axis to -12 dB pre-test Random (32 
seconds), full level Qualification Random (1 80 seconds), and - 12 dB post-test 
Random (32 seconds), prior to full level Qualification Sinusoidal with the incorrect 
spectrum that was aborted at 84.5 Hz after 122 seconds. See Exhibit A, Notice of 
Deviation No. 1 .  The correct full level Qualification Sinusoidal spectrum was then 
applied, and the application was aborted at 37.8 Hz after 87 seconds. It was 
observed that the specimen fiee end had dislodged fiom the fixture. See Exhibit B, 
Notice of Deviation No. 2, and Photograph 5. After the tank was reinstalled, the -12 
dB post-test Random (30 seconds) application was re-applied. 

The initial Sinusoidal spectrum (NOD No. 1) was correct between 22.6 and 50 Hz. 
Therefore, after the specimen was reseated in the fixture, only the 50 to 100 Hz 
portion was applied. However, the Sinusoidal application was aborted at 84.22 Hz 
after 22 seconds. There was no apparent damage to the specimen or other 
installation anomaly observed. The control strategy was then changed to extrema1 
of C1 and C2. The spectrum was then successfully applied to the specimen between 
65 and 100 Hz (to include an overlap) for a duration of 19 seconds for one upsweep. 
Per Lincoln Composites cognizant personnel, Sinusoidal testing in the Y axis was 
considered complete given all previous testing. All sinusoidal vibration was applied 
at 2 octaves/minute. The Y axis test sequence was then completed per Reference 
2.2, Paragraph 5.3 and Table 3, with a -12 dB post-sine Random Vibration 
application (30 seconds) using single point (Cl) control. The axis configuration was 
changed to X, as shown in Photographs 6 through 8, and the same fil l  and pressure 
conditions were established. The -12 dB pre-test Random application was 
successfully applied using average control (of C1 and C2); however, only 63 
seconds of the full level Qualification Random Vibration was applied. Instability 

*2% or *l Hz, whichever is greater 
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5.5 

5.6 

5.7 

5.8 

5.9 

was observed and the test was aborted out of safety concerns based on the prior 
experience in the Y axis and a partial dislodge of the free end was observed 
(Photograph 9). The specimen was returned to Lincoln Composites for rework. 

All data from initial testing is included in Attachments DYN-A (Random) and DYN- 
B (Sinusoidal) and include the spectral listings with the durations and control 
strategy used. Random vibration data is presented as 4 Hz resolution Power Spectral 
Density (PSD) plots of the control and response accelerometers. The spectral 
tolerances are superimposed onto each plot as a reference. Sinusoidal data is 
presented as log-log peak acceleration plots of  the control and response 
accelerometers. 

The specimen was received after re-work on 05 June 2002. The specimen was 
similarly re-installed into the fixturing to restart the X axis test sequence per 
Reference 2.2, Paragraph 5.3 and Table 3 as shown in Photographs 10 through 15, 
The specimen was filled with 312 Ibs. of PF5060 and pressurized to 2700 psig. 
Extrema1 control was used. The specimen was subjected in the X axis to -12 dB 
pre-test Random (30 seconds), notched (per Lincoln Composites) full level 
Qualification Random (180 seconds), -12 dB post-test Random (30 seconds), full 
level Qualification Sinusoidal, and -12 dB post-sine Random (26 seconds) 
without apparent damage. 

The specimen was sent out for cleaning and received on 07 June 2002 with a filter 
assembly attached. The specimen was installed into the fixturing for X axis 
acceptance testing as shown in Photographs 16 through 18, instrumented as before, 
and pressurized to 2750 psig with gaseous helium (GHe). It was subjected to the 
3.2 gRMS Acceptance Level spectrum per Reference 2.2, Paragraph 5.4.2.8 and 
Table 5 for 60 seconds without apparent damage. See Attachments DYN-C 
(Random) and DYN-D (Sinusoidal) for the post-rework test results. 

A total of four pressurizations (with no vibration testing) were conducted per Lincoln 
Composites direction. Attachment DYN-E lists the date, temperatures and hold 
times. See also Photographs 16 through 23. 

The specimen was resubmitted on 26 July 2002 for a repeat Acceptance Test in the X 
axis per Reference 2.2, Paragraph 5.4.2.8 and Table 5, as described in the above 
paragraph 5.6 with GHe. See Photographs 24 through 26. The specimen 
completed the X axis Acceptance Retest without apparent damage. See 
Attachment DYN-F. 

A summary of all pressurizations conducted: 
Date Medium Pressure 

05-2 1-02 PF5060 3 12 lbs. at 2700 psig 
05-23-02 PF5060 312 Ibs. at 2700 psig 
06-05-02 PF5060 3 12 Ibs. at 2700 psig 
06- 10-02 GHe 2750 psig 
06-25-02 GHe 2750 psig 
07-03-02 GHe 2750 psig 
07- 16-02 GHe 2750 psig 
07-23-02 GHe 2750 psig 
07-29-02 GHe 2750 psig 



EXHIBIT A REPORT NO. 4 703 9 
PAGE NO. 6 NOTICE OF DEVIATION NO. 1 FOR SINUSOIDAL VIBRATION 

T 

TEST Sine Vibration PARAGRAPH NO.: 5.3 

CUSTOMER NOTIFICATION: George Khawand ON (Dab): 5-21-02 VIA: Verbal 

I SPECIFICATION NO.: QCP 06-766 

NOTIFIED DCAS - QAR (name): ON (Date): VIA: 
d 

NOTICE OF 

TEST ENGINEER: p& 
DEPT. MANAGER S.D. e' 

DISTRIBUTION CUSTOMER 
Original : Department TEST TNESS: 

1 Copy : Contracts REPR +2* QUALITY ASSURANCE: 

Copies: Customer 
1 Copy : Quality Control 

Copies: DCAS-QAR LifiuLc\ & m ~ f t *  - 

I TO: Lincoln Composites 

I PART NAME: 82L Tank 

I Wvle Job No.: 47039 1 
I NOD NO.: 1 I 

PO No.: 14526 
Date: 5-22-02 
Gov't Cont No.: N.A. 

D EVlATlON 
~ ~~ 

A": Janet Neimeier 

I PART NO.: 220165-1 I SERIAL NO.: 001 

SPECIFICATION REQUIREMENTS: '5.3.1 c) Sinusoidal vibration shall be applied in the axial direction ... at levels 
specified [below].. .. 
5-22.6 Hz .25"SA 

50-100Hz 5.2g 
22.6-50HZ 139 

DATE OF DEVIATION: 5-21-02 

TYPE OF DEVIATION: Incorrect Input Spectrum 

DESCRIPTION OF DEVIATION: 
The tank was subjected to the following spectrum: 

5-22.6 HZ 
22.6-50 HZ 139 

.6389g [.25"SA Q ~ H z ]  

100 Hz 5.2g 

Sweep was aborted at 84.6 Hz (approximately 6.589). 

SPECIMEN DISPOSITION: Customer inspected the specimen and found no damage. Per customer. specimen continued with 
test using the correct spectrum. 

COMMENTS: Customer was on-site, monitoring testing in real time and was made aware of the deviation as it was discovered. 



PHOTOGRAPH 1 
Y AXIS SPECIMEN INSTALIATION (INITIAL) MEW 1 
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EXHIBIT  B REPORT NO. 47039 
PAGE NO. 7 NOTlCE OF DEVIATION NO. 2 FOR SINUSOIDAL VlBR4TlON 

1 

CUSTOMER NOTIFICATION: George Khawand ON (Date): 5-2202 

NOTIFIED DCAS - QAR (name): ON (Date): 

Wylo Job No.: 47039 
NOD No.: 2 I 

~ ~~~ 

Vu: Verbal 

VIA 

I PO No.: 
- 
14526 I 

I Date: s2.342 I 
I 

- -- -- I Gov't Cont. No.: N.A. 
I J 

NOTICE OF DEVIATION 
TO: Lincoln Composites 

PART NAME: 82L Tank 

A": Janet Neimeier 

I PART NO.: 2201651 I SERIAL NO.: 001 

I TEST: Sine Vibration I SPECIFICATION NO.: QCP 06-766 I PARAGRAPH NO.: 5.3 1 

-~ 

SPECIFICATION REQUIREMENTS: "5.3.1 c) Sinusoidal vibration shall be applied in the axial direction ... at levels 
specified [below] ..." 

5-22.6Hz .25"SA 
Z.6-mHz 139 
50-100Hz 5.29" 

DATE OF DEVIATION: 5-22-02 

TYPE OF DEWATION: Test Abort 

DESCRIPTION OF DEVIATION: During full level sine vibration ttre test was aborted at 37.8 Hz as the free end 
became dislodged from its bearing. After disassembly some material wear was noted near the base of the boss 
radius and boss end. Additional wear was noted at the boss bearing interface surface. 

SPECIMEN DISPOSITION: On site customer witness reviewed specimen status and verbally communicated that the damage 
sustained was considered non-critical. Per customer direction Wyle personnel polished the boss bearing Interface. The 
specimen continued with testing, per customer direction. 
COMMENTS: Additional safety precautions will be taken during all remaining testing on the specimen. 

TESTENGINEER: 
DISTRIBUTION CUSTOMER 

Original : Department 
Copies: Customer 

1 Copy : Quality Control 
1 Copy : Contracts 

Copies: DCAS-QAR 

DEPT.  MANAGER:^.^ 
QUALITY ASSURANCE: 

W-109 Rev. 4/99 

4 



PHOTOGRAPH 2 
Y AXIS SPECIMEN INSTALLATION (INITIAL) VIEW 2 
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PHOTOGRAPH3 
Y US SPECIMEN INSTALLATION (INITIAL) VIEW 3 
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PHOTOGRAPH 4 
Y AXIS SPECIMEN INSTALLATION (INITIAL) VIEW 1 
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PHOTOGRAPH 5 
Y AXIS DISLODGE ( INML)  
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PHOTOGRAPH 6 
X AXIS SPECIMEN INSTALLATION (INITIAL) MEW 1 
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PHOTOGRAPH 7 
X AXIS SPECIMEN INSTALLATION (INITIAL) VIEW 2 
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PHOTOGRAPH 8 
X AXIS SPECIMEN INSTALLATION (INITIAL) VlEW 3 
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PHOTOGRAPH 9 
X AXIS PARTIAL DISLODGE (INITIAL) 
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PHOTOGRAPH 10 
X AXIS SPECIMEN INSTALLATION (SECOND) VIEW 1 
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PHOTOGRAPH 13 
X AXIS SPECIMEN INSTALIATION (SECOND) MEW4 
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PHOTOGRAPH 14 
X AXIS SPECIMEN INSTAUATION (SECOND) VIEW 5 

REPORT NO. 47039 
PAGE NO. 21 



PHOTOGRAPH 15 REPORT NO. 47039 
X AXIS SPECIMEN INSTALLATION (SECOND) VIEW 6 33  



PHOTOGRAPH 1 6  
X Axls SPECIMEN INSTAllATlON (FIRST ACCEPTANCE) MEW 1 
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PHOTOGRAPH 17 
X MS SPECIMEN WAJlAMH [FIRST ACCEPTANCE) VlEW 2 
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PHOTOGRAPH 18 
X MS SPECIMEN INSlALlATM /FIRST ACCEPTANCE1 VMY 3 
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PHOTOGRAPH 19 
25 JUNE 2002 PRESSURE HOLDDUMP VIEW 1 
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PHOTOGRAPH 20  
25 JUNE 2002 PRESSURE HOLDiDUMP VIEW 2 
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PHOTOGRAPH 21  
03 JULY 2002 PRESSURE HOLDiDUMP SETUP 
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PHOTOGRAPH 23  
23 JULY 2002 PRESSURE HOLDIDUMP SETUP 
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REPORT NO. 47039 
PAGE NO. DYN.A.2 m 

RECEMNG INSPECTION DATA SHEET 

5-20-2002 Customer LINCOLN COMPOSITES Date 

Specimen 82 Liter Tank Job No. 47039 

I 

No. of Specimens Received: ONE 
Record identification information exactly as it appears on the tag or specimen: 

l- Manufacturer LINCOLN COMPOSITES I 
PIN'S 220 165- 1 S I N ' S  001 

l- 
I I 

How Does identification information appear: (e.g. name plate. tag, painted, imprinted, etc) 

Examination: 

PAINTED l- Visual, for evidence of damage, poor workmanship, or other defects, and completeness of identification 

Inspection Results: There was no visible evidence of damage to the specimen(s) unless otherwise noted below. I NO VISIBLE DAMAGE TO SPECIMEN ON RECEIVING OF SPECIMEN 

I I 
Inspected By R.G.PARAMORE - 

Sheet Number 1 of I n l  
Approved [& &fL I Date c-20 - 0 z  

u - 

W614 QA Form Approval 



I ~: I 

EQUIPMENT MANUFACTURER 

I I 1 

I ACCURACY WYLE CALIBRATION 
NO. LAST DUE MODEL NO. RANGE 

1 

Vibration Exciter 

Power Amplifier 
Automatic Vibration 

Control System 
Sine & Random 

Software 

Mainframe 

Digitizer 

I I I 

Ling 340 30 K Force Ibs. 10663 NA NA NA 

Unholtz-Dickie 2XSN120 In 120/240 KVA 13756 NA NA NA 

NA System Calibration System Calibration 
mtp  VCX900 O.1Hz to 12.8KHz 14004 Prior to Use Pnor MI Use 

m+p Rev. 6.2 NA NA NA NA NA 

Hewlett-Packard E14218 5 Slots 14007 NA NA NA 

Hewlett-Packard E1432A 5 1.2 kSds 13887 6/11/01 611 1/03 f 1% 
16 Channels 

1 

Oscilloscope 

Accelerometer 

Accelerometer 

Accelerometer 

Accelerometer 

Charge Amplifier 

II I 

BK Precision 5105 100 MHz 14181 91 1910 1 91 1 9/02 f 3% 

5/9/02 I 1/9/02 f 5% 
1 Hzto 1OkHz 14334 

Endevco 7704A- I7 2.5kG Peak 13396 
3 Hz to 4 kHz 12009 5/9/02 

Endevco 2228 1 k G Peak 12012 1 2/6/0 1 6/6/02 
3 Hz to 4 kHz 

Endevco 2228 IkGPeak 12005 1 U6/0 I 6/6/02 f 5% 

f 5% 91 1 4/02 Endevco 2226 l k G  Peak 12277 31 1 4/02 
2 Hz to 20 kHz 8124 31 12/02 

Endevco 2135 3k G Peak 8127 IU18/01 61 1 8/02 
2 Hz to 20 kHz 

1 1/9/02 f 5% 

3 HZ to 5 k H Z  

Y/ 1 2/02 f 2% 

1 

Charge Amplifier 

Charge Amplifier 

I I 

f 2% 91 1 2/02 Endevco 2735 3k G Peak 8662 31 12/02 

I1/28/01 5/28/02 f .5% -0z 

200 kHz BW m Q  

200 kHz BW 13793 
Endevco 133 0 to I k Gain 13794 g g  

I 

Charge Amplifier 

Pressure Gauge 

Temp. Indicator 

I 

Endevco I33 0 to 1 k Gain 13795 11/28/01 5/28/02 f .5% Z Y  
p z  

Doric 600 -327/+752 deg. F 1391 1 4/26/02 I0/26/02 f 2.O"F k g  
0 0  f .5% 

81 1 9/02 755 1 4/24/02 Ashcroft N/A 0-3000 psig 
ski  

, . w w  

1 

Test 
Customer 
Part No. 
Test By 

Lincoln Composites 

Matt Klicka 
220 165- 1 

RANDOM AND SINUSOIDAL VIBRATION 
Smimen  82 Liter Pressure Vessel Date 512 1/02 

SN 001 Job No. 47039 
Witness PageNo. I of 1 



DYNAMICS SECTION Customer Lincoln Composites Job No. 47039 

VIBRATION TEST DATA SHEET Sheet 1 of 3 

Specimen 82 Liter Pressure Vessel PIN 2201 65- 1 !!m 001 

5-21-02 2019 Y AMB 20 

20-50 + 9  

300-2k -6 
I I I I I 1 I I 

2k .oooo57 1.15 32 

I I I I I I I I 
I _ ~  

5-21-02 2059 Y AMB 20 .oO0164 

20-50 + 9  

50-300 .W25 

300-2k -6 

2k .oooo57 1.15 32 

Single point control using C1, C2 for reference only. 

Completed Qualification level with no apparent damage. 13-24 

Tank filled with 3 12 Ibs of PF5060. pressure at 2700 psi. 

Single point control using CI . C2 for reference only. z 
Completed -12dB (post random) level with no apparent 

damage. 

25-36 

~~ ~ 

Tank filled with 312 Ibs of PF5060, pressure at 2700 psi. 

Single point control using CI. C2 for reference only. 

I 

I I 4 1  s I I I Ii I I I 



I 

comments 

Completed -12dB (post random) level with no apparent 

damage (repeated after tank reinstall, see report for details). 

Tank filled with 3 12 Ibs of PF5060, pressure at 2700 psi. 

Single point control using CI. C2 for reference only. 

I I 

Ref 
Plot 
No. 

37-48 

DYNAMICS SECTION 
VIBRATION TEST DATA SHEET 

5-23-02 

1 I 

1923 Y AMB 20 .ooO164 

I 

I I 20-50 I I + 9  I 
I I I I I I .  

I I~ 

20-50 

50-300 

300-2k 

1 

+ 9  

.0025 

- 6  

1 

50-300 

300-2k 

I I 

.0025 

- 6  

1 

5-23-02 

Customer Lincoln Composites Job No. 47039 
Sheet 2 of 3 

2019 Y A M B  Same As Above 1.15 30 

Specimen 82 Liter Pressure Vessel PIN 220165- 1 !m 001 

Completed -12dB (post sine) level with no apparent 

damaee. 

I I I I RANDOM SPECTRUM I Test 

49-60 

Date 1 Time I Axis I Temp I Freq. I PSD Over4 Time 

5-24-02 933 X AMB Same As Above 1.15 30 Completed -12dB (pre) level with no apparent damage. 

Tank filled with 312 Ibs of PF5060, pressure at 2700 psi. 

Average control using Cland C2. 

6 1-73 

I 1.15 I 30 

Tank filled with 312 Ibs of PF5060. Dressure at 2700 mi. I 
Single point control using CI. C2 for reference only. 

Siened 4WL- 

1 



131 1 

DYNAMICS SECTION Customer Lincoln Composites Job No. 47039 
VIBRATION TEST DATA SHEET Sheet 3 of 3 

Specimen 82 Liter Pressure Vessel P/N 220165- I SIN 001 

Comments 

50-300 .04 concerns, see report for details. 

300-2K -6 Tank filled with 312 Ibs of PF5060, pressure at 2700 psi 

2K .oO09 4.6 63 Average control using Cland C2. 

~~ ~ 

W603SS-ES 
Sirned 

I I I I I :  1 I I I I :  I UI I 
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RANDOM PLOT NO. 1 

Random Control Channel 

LINCOLN 47039 UUIL 

V AXIS -12 P R E 4  

9-.?/uz C l  LINCOLN CDMWSITES BPL T A W  PN:220165-1 SN. 001 

1 .e+Ol 

1 . e + O O  

I .e-01 

1 .  e-02 

1 . e - 0 3  

I .e-04 

I. e-05 

i I 1 I I I 1 1 1  
I 1 I 1 1 I I I  I I 1 1 I I 1 I I I I  

I l l  

REPORT NO. 47039 
PAGE NO. DYN.A.7 

Wyk Laboratories 

0sw.nlO.cA 

cnan NO 1 

Chan Type C 

OOF 144 

AYF S 

L e v e l  -12 ae 

Resolution 4 nz 

C t r l  Strat Average 

En9 unit g 

RMS Iact 1 1 1618 g 

Contr mde. Closea loop 

-- l i m e  on a c t  l e v e l  - -  
Elapse0 0 00 32. 

mnrining o 00 1 3  

Time t o t a l  --- 
E 1 nos ca D 02 ia 

wnoining a a5 28 

--- 

D a t R  ' 5/21/2002 

2 0  19 06 

3 .  2 0 .  100. 1000. 200( 

HZ 



RANDOM PLOT NO. 2 

Random 

LINCOLN 47039 OUAL 

I A X I S  -12  P x 4  

L i m i t  Channel 

g - Z/HZ C Z  LINCOLN C W O S I T E S  82L T A W  W.ZZO16S-1 S N  001- 

I . e + O l  

1 .  e+OO 

1 .e -01  

i . e -02  

I. e-03 

I . e-.04 

1 .e-05 
20 100 1000. 20c 

HZ 

REPORT NO. 47039 

PAGE NO. DYN.A.8 I 

Wyb Laboratories 

SbWd0.U 

Cnan No 2 

Cnan Type w T 

ooc 144 

AMF S 

L e v e l  -12 08 

Rcrolutiun 4 na 

Ctrl S t r a t  Arcrage 

Eng Unit Q 

RYS (act 1 1 19434 Q 

Contr mar C l o ¶ W  loou 

- -  l l m e  on a c t  lrvrl - -  

Eiapsea 0 00 32 

Remaining 0 00 13 

--- T i N  tota l  --- 
0 05 18 Elapse0 

Ocnainrnp 0 05 ZB 

Oatc 5/21/2002 

a 19 06 

IO. 



RANDOM PLOT NO. 3 

Random L i m i t  Channel 

LINCOLN 47039 QUAL 

Y A X I S  -12 PREl 

g ' z i n i  RlX LINCOLN COWOSITES 6.X TINU PN. 220165-1 SN. 001 

1 . e + O l  

1 . e + O O  

I .e-01 

1 .  e-02 

I .  e -03  

1 .  e-04 

1 .e-05 
~~ 

20. 100. 1000. 200 

REPORT NO. 47039 
PAGE NO. DYN.A.9 

Wyb Laboratorier 

a1.o.d..u 

cnan NO 3 

cnan Type M T 

WF 144 

AWF 5 

L e v e l  -12 oe 

ncsolutlon 4 HZ 

C t r l  S t r a t  Average 

Enp Vnit g 

RYS b c L  I 0 16695 Q 

Contr  Mode Closea loop 

-- T i m e  on act  l e v e l  - -  
Elaoaea . 0 66 32 

Remaining . o 00 13 

--- T 1 H  tOtDl - - -  

~ l a u r e a  o 02 ie 

Reurnlng o OS 18 

oate 5/21/2002 

20 19 06 

10. 



Random 

LINCOLN 4?039 QUAL 

Y AXIS -12 PRE4 

RANDOM PLOT NO. 4 
REPORT NO. 47039 
PAGE NO. DYN.A.10 

I 

L i m i t  Channel 

g - m i  R l V  LINCOLN COIPOSITES E2L T A W  PN:220165-1 SN: D O 1  

1 . e + O l  

i . e+OO 

1 . e - 0 1  

1 ,  e -02  

1 .  e-03 

1 .e-04 

I .e-05 
20. 160. 1000. 200 

nz 

Wyle Laboratorisr 

B S a w & . U  

Cnan No 

Cnan Type 

OW 

AYF 

L e v e l  

ncroiut ron 

C t r l  S t r a t  

EnQ U l l f  

RUS (act I 

Contr  w o e  

4 

1 . 1  

144 

5 

-12 dB 

4 .  nz 

rvcragc 

P 

1 0974. 0 

Closed lo00 

-- T i m a  on a c t  I c v r l  -- 
Elapse0 - 0 OD 32 

Ramaining 0 00 13 

- - -  Time t o t a l  --- 
EIaosea 0 02 10 

Remaining 0 05 28 



Random 

LINCOLN 47039 OUAL 

V A X I S  -12 PRE4 

RANDOM PLOT NO. 5 
REPORT NO. 47039 

PAGE NO. DYN.A.11 

Limit Channel 

Wyb Laboratories 

Bs.pvd0.U 

9'2/UZ R1Z LIMCKN COMPOSITES B h  TI" PM 220165-1 9 4 :  001 

1 

1 . e + O l  

1 . e + O O  

1 .e-01 

1 .e-02 

1 .e-03 

1 .e-04 

1 .  e-05 . . . , . .  
20. 1 



RANDOM PLOT NO. 6 
REPORT NO. 47039 ~ 

PAGE NO. DYN.A.12 m 
~ 

g-2 /nr  

1 . e + O l  

i .e+QO 

1 . e - Q l  

i .e-02 

1 .  e-03 

I. e-04 

1 ,  e-05 

Random 

LINCOLN 47039 OU*L 

v A X I S  -12 P R E ~  

L i m i t  Channel 

R ~ X  LINCOLN C O ~ S I T E S  a x  TANK PN: 220165-1 SN: DDI 

2 0 .  100. 1000. 200 

H l  

cnan NO 6 

cnan TVPR . w 

OOF 144 

A U F  5 

L e v e l  -I2 08 

Resolution 4 nr 

C t r l  Strat  Average 

Eng unit g 

RMS Iacr ) D 472 g 

c o n t r  Made closed 1000 

-- Time on a c t  l eve l  -- 
Elnosea 0 OD 32 

Ramalning . 0 00 13 

--- T I M  t0t.L --- 
E 1 apS*d D 02 le 

Remaining . 0 05 28 

b t R  1 5/21/2002 

80: 19: 06 



- 

RANDOM PLOT NO. 7 
REPORT NO. 47039 

PAGE NO. DYN.A.13 

Random Limit Channel 

LINCOLN 47039 WAL 

V A X I S  - t 2  PRE4 Wyle Laboratoriw 

S-.CA 

p-a/nz RZV LINCOLN COMPOSITES BZL TANK PN: 220185-1 SN: 001 

m a n .  NO : 7 

cnan. Type : n T 

: 144 

5 

: -12 aB 

Resolution : 4 .  nz 

Ctrl S t r a t  : Average 

Eng. Unit : p 

RYS (act : 1.0889. g 

C o n t r .  node: Close0 loop 

-- TIM. on a c t .  ievei - -  
E l w s e a  : 0 00:  31 

Remaining : 0.00:  13 

Tiam tota l  --- 
EIaosea : 0: 02: 18 

Rcaeinrng : O : O S : ~  

Date . 5/21/1002 

20: 19: 06 

2 0 .  

nz 



Random 

LINCOLN 47039 OUAL 

Y AXIS - l a  P R E ~  

RANDOM PLOT NO. 8 

REPORT NO. 47039 
PAGE NO. DYN.A.14 W 

L i m i t  c h a n n e l  

Wyk Laboratories 

o w .  CA 



3 

Random 

L INCOLN 47039 DUAL 

Y A X I S  -12 PRE4 

RANDOM PLOT NO. 9 

L i m i t  Channel  

g-2/tlz R ~ X  LINCOLN C O ~ S I T E S  a x  TANK PN: 2 2 o m - I  yc: ooi 

1 . e+O l  

1 .  e+OO 

I. e-o i  

1 . e 4 2  

1 . e -03  

1 .e-04 

1 .  e-05 
20. I do 

REPORT NO. 47039 
PAGE NO. DYN.A.15 

Wyls Liboratories 

BsoWld0.W 

cnan NO 

cnan ryoe 

OOF 

A Y F  

Level  

Resolution 

Ctrl 5trat  

Eng Unit 

RMS b C t  I 

contr wooi  

9 

w .  T 

I44 

5 

- l a  a0  

4 nz 

rverage 

9 

0 72924 Q 

Close0 lo00 

-- Time on act level - -  
E l a D S m  0 00 32 

Uenaininq o 00 13 

T I M  t o t a l  --- 
ElaoS.0 0 oa le 

Remaining 0 OS 20 

--- 

Date : 5/21/2002 

20' 19: 06 

1000. 2000. 

HZ 



RANDOM PLOT NO. 10 

Random L i m i t  Channel 

LINCOLN 47039 OUAL 

I Anis -12 P R E ~  

g-Z/nz R3V LINCOLN COUPOSITES 82L TANU PN:220165-1 SN: 001 

REPORT NO. 47039 ~~ 

PAGE NO. DYN.A.16 I 
~~ 

I 

I 

HI 



RANDOM PLOT NO. 11 

. .  

1 

II 

Random L i m i t  Channel  

LINCOLN 47039 OVAL 

V AXIS -12 PRE4 

g'Z/ur a32 LIMCOLN COYP0SlTES BZL TANK Plc.220165-1 YC- 001 

1 . e t 0 1  

1 . e + O O  

1 .e -01  

1 .  e - 0 2  

1 .e-03 

1 .e -04  

1 .e-05 
20. ioo .  1000. 200 

REPORT NO. 47039 
PAGE NO. DYN.A.17 

Wyb Laboratories 

0saenio.u 

Chan no 1 1  

t h e n  Type Y I 

OW 144 

A U F  5 

Level - I 2  oa 

Resolut ion 4 Hz 

C t r l  S c r r t  Average 

Eng u n i t  g 

R * 5  tact  I I 9939 g 

Concr mac c1osea IOOO 

-- T i m e  on a c t  l eve l  - -  
E I ~ O S C O  0 00 32. 

Remaining 0 00 13 

T I M  LOtal --- --- 
ElapJ.0 0 02 la 

Rlruinrng 0 OS 2E 

Lute : 5/21/2002 

20: 19: 06 

IO. 



RANDOM PLOT NO. 12 

Random 

LINCOLN 4 7 0 3 9  OUAL 

v A X I S  -12 P-4 

L i m i t  Channel 

1 .e+Ol 

1 . e + O O  

1 . e -01  

1 .e-02 

1 .e -03  

1 .  e -04  

1 .  e-05 

REPORT NO. 47039 
PAGE NO. DYN.A.18 I 

Wyle Labwatoriss 

8s.gndo.U 

- c 

C h m  I(O 12 

Cn8n TYDC Dl T 

OOF 1 4 4  

AWF 5 

Level - 1 2  oa 

RrsolurrDn 4 HZ 

Ctrl s t r a t  Aver.gB 

Enq u n i t  g 

aus I.Ct 2 3335 Q 

Contr  Mode Close0 low 

-- Tim on ect l eve l  -- 
E m s e a  0 00 32 

n e u i n r n g  0 00 13 

Til* t o t s 1  --- 
E 1.OIeO 0 02 le 

Remaining 0 05 28 

_--  

Oatc . 5/21/2002 

20 1 9 0 6  

IO. 

HZ 



i 

c 

RANDOM PLOT NO. 13 

Random C o n t r o l  Channel 

LlNCOLH 47039 OUAL 

Y A X I S  FULL LEVEL 3 

g-a/nz C 1  LINCOLN COUPOSITES BZL T A M  PNZZ0165-1  SN 001 

1 . e + O l  

I . e + O O  

1 .e -01  

1 .e-02 

1 .e-03 

1 .e -04  

1 .e-05 

REPORT NO. 47039 
PAGE NO. DYN.A.19 

Wyle Labomtorim 

8 Lendo. CA 

C n m .  Tyoe C 

WF 1 4 4  

A W F  5 

L.V.1 0 ae 

1 R e s o l u t i o n  4 nz 

C t r l  S t r a t  Average 

En9 Unit g 

RMS [act I a vege g 

Contr Mooe Close0 loop 

* I 1 I I I I I I  1 1 
I I 

1 I I I I I I  
, , . ' . . .  

- TIY on a c t .  1 l e v e l  

El8DSeO 0 03 00 

R m r i n i n g  . o 00 00 

T l I u  tOt.1 --- 
E l w s e o  0 06 52 

Remaining o 00 00 

--- 

5/21/2002 

20: 51: 4 9  

20. 100. 1000. 2000 

nr 



REPORT NO. 47039 
PAGE NO. DYN.A.20 

I RANDOM PLOT NO. 14 

Random Limit Channel 

LINCOLN 47039 W U  

v AXIS FULL LEVEL 3 

p - w w z  CZ LINCOLN COMPOSITES E a  TAM( PN 220165-1 SH: 001 

1 . e + O l  

I. e+OO 

1 . e -01  

1 .e -02  

1 .e-03 

1 .e -04  

I. e-05 

Cnan. 110. - 2 

cnan. Typo : w T 

OOF : 144 

A W F  ' 5  

L e v e l  ' 0 OB 

Rosoiutzon . A HZ 

C t r l  S t r a t  .: ~ v e r a g .  

Eng. unlt : v 

RllS lacc.)  : 5.10536 0 

Contr.  ma.: Close0  loo^ 

-- T I M  on a c t .  l e v e l  - -  
E 1 a0a.a : 0. 03: w 

Ieamining ; 0 : O O :  DO 

--- T i m  totel --- 
E 1 .~sea : 0-  06: 52 

nr-inrng : 0 : O O : O O  

oat. : 5/21/2002 

K): 51: 49 

1000. 2000 

HZ 

20 I 00  



Random 

LINCOLN 4 7 0 s  O U L  

Y AXIS FULL LEVEL 3 

RANDOM PLOT NO. 15 

L i m i t  Channel 

g - a i n z  RlX LINCOLN COMPOSITES EX T A M  PN:220165-1 94: 001 

1 .e+Oi 

1 . e + O O  

1 .e -01  

I .  e-02 

1. e-03 

1 .e-04 

1 .e-05 

f I I : i : : : :  1 I I I 1 I I I l  
I 1 I I 1 l l l  1 I I 1 1 I I I  1 

4 I 1 I I 1 1 1 1  I 
I I I I I I I I  I I I I I l l  I 

I 
I 

I I I I I I I  

I I I I  I I I  

I I I I ,  I I I 1 I I I I I  
I I I I I I ; I I  I I I I I I I I I  I 

I I I I W I I  n 
I I I I l W l h \  
I I I I I \  I I  \ 

/ I  I f I l l  I I I I I 1 \ 1 I  f Y I 

Y l  Y 

I I 1 1 1 I u 1 1  I I I 

t 1 1 I I I , I ,  : I r 1 I I I I . , .  -. 
1 I 1  1 1 1 1  I I 1 1 I I 1  I 1 1 1  \ 

' ' " " ' I  
20. 100. 1000. 200 

REPORT NO. 47039 
PAGE NO. DYN.A.21 

cnan NO 3 

Cnan Tyoe  Y 1 

DOF 144 

AYF 5 

L e v e l  0 06 

Resolution 4 HZ 

C t r l  Strat Average 

EnQ Uoit g 

RMS Iacr 1 0 61779 g 

Contr YOdw Clorce 1000 

-- T i n  on a c t  I w * I  - -  
Ela~swo 0 03 00 

narining : O . O O : O O  

--- T i m  t o t a l  --- 
ElapswO : 0: 06: 52 

Ranaining : 0 : O O : O O  

Date . 5/21/2002 

20: 51: 49 

0. 

nz 



' *A 
RANDOM PLOT NO. 16 

Random 

LINCOLN 47039 OUAL 

Y A X I S  FULL LEVEL 3 

L i m i t  Channel 

g-2/nz 

1 .et01 

1.  e+OO 

i . e 4 2  

1 .  e-03 

1 . e - 0 4  

1 .e-05 
20. 

- 
REPORT NO. 47039 

~~~ PAGE NO. DYN.A.22 . -  

I 

Wyb Laboratories 

Bs.0undD.U 

R l V  L I N C M N  COWOSIIES 81L TANK P N  210165-1 SN 001 

cnan ma 4 

Cnan Type W 1 

DOF 144 

A W F  5 

L e v e l  0 dB 

Resolution 4 nr 

C t r l  S t P J t  AvCl'aQC 

En9 Unit g 

RYS IaCt  4 39616 9 

Contr w o e  Closed loo@ 

-- T I M  on act level -- 
Elapsed 0 03 00 

R e M i n m p  0 00 00 

T > U  t o t a l  --- 
E 1 apsea 0 06 52 

Remaining 0 00 00 

--- 

100 1000. 200 

HZ 

Oate . 5/21/2002 

20: 51. 4 9  

0. 



Random 

LINCOLN 47039 OUAL 

Y A X I S  FULL LEVEL 3 

RANDOM PLOT NO. 17 

L i m i t  Channel 

g-Z./uz ntz LINCOLN COMPOSITES ea TANW PH: ~2016s-i SN. 001 

I .e+Oi 

i .e+oo 

I .e-01 

I. e-02 

1 .  e-03 

1 .e -04  

1 .  e-05 

REPORT NO. 47039 
PAGE NO. DYN.A.23 

cnan 

cnan . 

NO. ' 

TVPC 

5 

w 1 

I I I I I I I I  I I I I I I I I I  OW : 144 

I I I I I I I I  I ! ! I I I I l l  I AWF : 5  

I I I 1 1 1 1 1 1  I I I I 1 1 1 1 1  I Level 0 OB 
I I I I I I I I I  I I I I 1 1 1 1 1  

I I I I I I I I  I I I 1 1 I I I  

1 , 1 1 1 1  
1 1 I I , , I  1 I 

1 I I , , , ,  
1 I , I , , ,  R ~ S O I U ~ I O ~  : 4 .  HZ 

Ctrl S t r a t  . Average 

Eng u n i t  g 

RMS (act I 0 71098 g 

Cont r  Mode Closed loop 

-- Time on act level -- 
El.OS.0 0 03 00 

Renblninp : 0 00 00 

--- Tlme to ta l  --- 
Elapse0 . 0 06 V 

Rembrning 0 00 00 

Date  5/21/2002 

20 51 49 
I I 

20. 100. 1000. 2000. 



RANDOM PLOT NO. 18 

Random Limit Channel 

LINCOLN d7039 OUAL 

Y AXIS FUCL LEVEL 3 

- 
REPORT NO. 47039 

PAGE NO. OYN.A.24 

1 . e + O l  Chin NO . 6 

Cnan Type w T 

OOF 14d 

A W F  5 

L i v e  1 o a8 

1 .  e t 0 0  nrsolution 4 nz 

C t r l  Strat  Average 

Eng u n i t  g 

RYS (act I t 564 Q 

Cantr Wac Closea loop 

1 .e-01 

1 e-02 

- -  T I M  on a c t  live1 - -  
E1apS.a 0 0 3  00 

R r u i n i n g  0 00 00 

_-- 11.. to ts1  --- 
0 06 K E 1 apses 

R.naining 0 00 00 

1 .  e-03 

1 .  e-04 

I I Oe t e 5/2 1 /ZOO2 

20 51 4 9  

1.e-05 I 1 

20. 100. 1000. 2000. 

HZ 

=- -- 
I 

c 



RANDOM PLOT NO. 19 

Random L i m i t  Channel  

LXNCOCN 47039 QUAL 

Y A X I S  FULL LEVEL 3 

g-2/u2 R Z Y  LINCOLN COMPOSITES Bh TANK PWPZO115-1 YC: 001 

. e+Ol  

. e+OO 

.e -01  

. e-02 

. e-03 

. e-04 

. e-05 

REPORT NO. 47039 
PAGE NO. DYN.A.25 

Wyle Laboratories 

B s . m d 0 . U  



1 .  e+OO 

1 .e -01  

1 .e-02 

1 . e - 0 3  

1.  e-04 

1 .e-05 

RANDOM PLOT NO. 20 

Random Limit Channel 

LINCOLN 47039 O W L  

I A X I S  FUCL LEVEL 3 

W Z  LINCDLN COWOSITES a 2 ~  TAM plt 220165-1 SN: 001 

. _  _ _  
REPORT NO. 47039 

PAGE NO. DYN.A.26 
I 

Wyb Laboratories 

e-.- 

C h m  NO a 

C h m  Tvoa W T 

OOC 144 

WF 5 

L e v e l  0 dB 

Rmoiut ion 4 m 

Ctrl S t r a t  r r e r a p a  

Enp unit 9 

RYS (act  1 I 63989 g 

Contr Mooc Close0 lo00 

-- 7x11. on act lave1 -- 
E 1 JDS.0 0 03 00 

“ a i n i n g  0 00 00 

--- TI.. t o t e 1  --- 
E18DS.O 0 06 Y 

Rambinin9 0 00 W 

V Wtr  5/21/2002 

/, , 
N) 51 49 

I 

m 

20. 100. ~000. 2000. 

nz 



RANDOM PLOT NO. 21 

Random L i m i t  Channel 

L l M O L N  47039 OUAL 

A X I S  FULL LEVEL 3 

g - 2 / n I  a3x LINCOLN CO~WSITES e a  TAM PH 220165-1 SN: 001 

1 . e t 0 1  

I .  e + O O  

I . e -01  

1 . e -02  

I .  e-03 

1 .e-04 

1 .e -05  
20. 100 

REPORT NO. 47039 
PAGE NO. DYN.A.27 

Wyb Laboratories 

8SWNIO.U 

Chan No 9 

Cnan l y ~ e  Y I 

OOF 144 

A Y F  5 

L.V.1 0 OB 

A ~ ~ O I U L I O R  4 HZ 

C t r l  S t r r t  Average 

En9 unit p 

13% (act  1 1 26913 g 

Contr mom Closed loop 

-- Time on a c t  l e u e l  -- 

E 1 a05wJ 0 03 00 

Rmnaining . 0 00 00 

T I M  t o t o 1  --- 

E l i p s e o  0 06 52 

--- 

Remaining . 0 00 00 

D.1. : 5/81/2002 

20 51:49 

i o b o .  2000. 

nx 



RANDOM PLOT NO. 22 

’ Date 5/21/2002 

20 51 49 

Random 

LINCOLN 47039 WAL 

Y AXIS FULL LEVEL 3 

I ,  

L i m i t  Cnannel 

~-2/nz R3Y LINCOLN COUWSITES O h  T A W  PW 220165-1 SN: 001 

e 

REPORT NO. 47039 
PAGE NO. DYN.A.28 

r 

Wyb LsboratocMs 

ss”d&u 

I . e + O l  

1 .  e+OO 

1 .e-01 

1 .  e-02 

1 .e-03 

1 .  e-04 

1 .  e-05 

E 



Random 

LINCOLN 47039 UUAL 

Y A X I S  FULL LEVEL 3 

RANDOM PLOT NO. 23 

Limit Channel 

g-wnz R32 LINCOLN COUWSITES EZL T A N K  PN: 220165-1 SN: 001 

REPORT NO. 47039 
PAGE NO. DYN.A.29 

Wyb Laboratories 

B s . p u l . U  

1 .e+Ol  

1.  e+OO 

1 .e-01 

1 .  e-02 

1 . e - 0 3  

1 .e -04  

1. e-05 

cnen 11 

Cnan Type w 1 

OOF I44 

A M  5 

L e v e l  0 d 0  

Resolution 4 Hz 

Crrl S t r a t  Average 

Eng Unit g 

RMS (act 1 5 24194 0 

Contr Mode ClorrO loo0 

-- TIM on a c t  level -- 
E I ~ D I O O  0 03 00 

Remaining 0 00 00 

11" t O t D 1  - - -  
Ellgseo 0 06 K 

Remaining 0 00 00 

--- 

Oace 5/21/~002 

20 51 4 9  

2 0 .  100. to00 2000. 

HZ 



D 

REPORT NO. 47039 
PAGE NO. DYN.A.30 

s 
RANDOM PLOT NO. 24 

Random L i m i t  Channel 

LINCOLN 47039 OUAL 

V AXIS FULL LEVEL 3 

q w n z  R 4 Y  LINCOLN COYPOSITES BZL TANK W 2 2 0 1 6 5 - 1  SN: 001 

Wyb Laboratories 

8 W . U  

Chon NO 12 

Chon Type Y T 

OW 1 4 4  

AWF 5 

Levo1 0 dB 

Reoolutron 4 Hz 

C t r l  S t r a t  rveraqn 

Eng unit Q 

1 e+Ol 

1 . e + O O  

RYS I ~ C C  a 30961 9 

Contr  mode Closod loop 

1 e-01 

I . e -02  

-- T i n  on act  level - -  
Elausea 0 03 00 

Rnarninp 0 DO 00 

--- Tame total --- 

EIIDSUd 0 06 52 

Ronrrnin9 0 00 00 

1 .e-03 

1 . e - 0 4  

Oato 1/21/2002 

I I I I I I I I I  I 20 51 49 

100. 1000. 2000. 
1 .e-05 6 ! 

20. 

e 



RANDOM PLOT NO. 25 

Random C o n t r o l  Cnannel 

L I N C O L N  47039 OUAL 

Y AXIS -12 MID 

g-.?/nz ci LINCOLN COMPOSITES e a  TAM pr( .a2011~- i  yr: a03 

1 . e + O l  

I .e+oo 

I . e -01  

1 .e-02 

1 .  e-03 

1 .e-04 

1 .e-05 

REPORT NO. 47039 
PAGE NO. DYN.A.31 

Wyie Laboratories 

E&WdD.CA 

cnan wg 

cnan rvoa 

DOF 

AWF 

Leva I 

Resolution 

Ctrl Strrt 

Eng Unit 

RYS [.Et 1 

contr Wac 

-- T I N  on a c t  l eve l  - -  
Eloose~ 0 00 32 

Renulnrng . 0 00 13 

--- 11- total --- 
ElaOSeo 0 D l  43 

Remaining 0 05 28 

O 4 t C  5/21/K)02 

20 59 23 

3 .  



. *A 
RANDOM PLOT NO. 26 

Random Limit Channel 

LINCOLN 47039 W M  

Y AXIS -12 WID 

g-2 /u1  C2 LINCOLN COMPOSITES E2L T A N K  PN:220165-1 SN: 001 

1 .e+Ol 

1. e+OO 

1 .e-01 

1 .e-02 

1 .  e-03 

1 .  e -04  

1 .e-05 

I I I I I I I I I  I I I I I I I I I  I 
1 1 1 1 1  1 1 1 1  I I I I I 1 l I I  

I I I l l 1 1  
I 1 I I I I I I  I I I I I 1 I I l  IT I I I , I l I I  I I 1 

100. 1000. 20c 20. 

I 

REPORT NO. 47039 
PAGE NO. DYN.A.32 

Wyls Liboraturies 

ssqmndo.u 

Chan NO 2 

Cnan TYDC T 

OOF 144 

AW 5 

Leve l  -19 os 

R C I O I U ~ ~ O ~  4 n i  

C t r l  S t r a t  Arcrape 

Eng unit o 

RYS (act 1 1 2070. g 

Contr  woe Closio 1000 

-- Tina an a c t  l e v e l  -- 
E I8ua.0 0 00 32 

Remaining 0 00 13 

--- TIM total - - -  
Elaosmo . 0 01 43 

Minaming 0 05 2B 

Date : 5/21/2002 

20: 59: 23 

I O .  



RANDOM PLOT NO. 27 

Random 

L I K O L N  47039 OUAL 

V A X I S  -12 MI0 

REPORT NO. 47039 
PAGE NO. DYN.A.33 

L im i t Channe I 

Wyle Laboratorier 

E-.U 

Q-Z /HZ RlX LINCOLN COWOSITES 82L T w (  PN: 220165-1 YC. 001 

I. e+Ol 

I .  e+OO 

I .e-01 

1 .  e-02 

1 .  e -03  

I .e-04 

I .e-05 

1 I I 1 1 1 1  I 1 I I I 1 I I T  Cnrn No : 3 
I 1 I 1 1 I I I  1 1 1 1  I I I I I  

I I I I I I 1 1 1  I I I I I I I I I  
J 

cnen ~ y o e  

My 

AWF 

Leve l  

Resoluilon 

C t r l  S t r a t  

Eng unit 

RYS (act  1 

Contr Mode 

W T  

144 

5 

-12 00 

4 nz 

Averape 

Q 

0 14820 g 

Closed 1 0 0 ~  

-- Time on act l eve l  -- 
EleDSed 0 00 32 

amma in ing 0 00 13 

--- 1,- t o t a l  --- 
E1eDS.a 0 01 43 

Remaining . 0 05 28 

Date  : 5/21/2002 

20: 59: 23 

20. 160. 1000. 2000. 

nz 



RANDOM PLOT NO. 28 

Random 

LINCOLN 47039 DUAL 

Y A X I S  -12 MID 

Limit Channel 

g - Z I H 2  A l Y  LIMCOLN COMPOSITES BZL TANM PN:2POlSS-1 '3. 001 

i . e + o i  

I .  e+OO 

1 .e-01 

I .  e-02 

I .  e-03 

1 .e -04  

1 .e-05 

-.L 

REPORT NO. 47039 
PAGE NO. DYN.A.34 

I 

cnan NO 4 

Cnsn Type II 1 

0oF 144 

AW 5 

Leva1  -12 06 

Resolutron 4 ut 

Ctrl f t r s t  Average 

Enq Unit g 

AM5 Ircr 1 1 11389 g 

Contr ~ 0 a 8  Closed 1000 

-- TIY on 4ct  level -- 
~lroreo 0 00 32 

R m a m r n g  0 00 13 

T l R 8  tot41 --- --- 
El6plCa 0 01 43 

R8wining . 0 OS 26 

Mte  5/21/2002 

20' 59: 23 

0 .  

m 



RANDOM PLOT NO. 29 

Random L i m i t  Channe 1 

LINCOLN 47039 OVAL 

Y A X I S  -12 MID 

9'2/UZ R 1 2  LINCOLN COMPOSITES 82L TANK PN: 220165-1 SN: 001 

REPORT NO. 47039 
PAGE NO. DYN.A.35 

W y b  Laboratorier 

E W . C A  

man. NO. : 5 

cnan. T w e  : w T 

Doc : 144 

N F  : 5  

crv.1 : -12 OE 

1 . e+Ol  

Resolution : 4. nz 

Ctrl Str.1.:  Avcr8pe 

Eng. Unit : 0 

RYS (act  . l  : 0.18789 g 

Contr.  Yada: Cloaeo loop 

1 .e+QQ 

1 . e 4 1  

1 . e -02  

-- TIY on 8 c t .  level -- 
E I W S L I  : 0' 00-  32 

1 .  e-03 swlurning : o:oo: 13 

TIN total  --- 
EIe~se0 : 0: 01. 43 

~rnaining o- 05.2% 

--- 

1 .e-04 

Data  : 5/21/2002 

20: 59: 23 
1 .e-05 

20. 100 iooo.  2000 

UZ 



1 .e+OO 

i . e 4 1  

1 .  e-02 

1 . e -03  

1 .  e-04 

1 .e-05 

RANDOM PLOT NO. 30 

Random L i m i t  Channel 

LINCOLN 47039 QUAL 

Y AXIS - 1 2  MID 

R2X LINCOLN COUWSITES 8 h  T A M  PN: 220165-t  W: 001 

REPORT NO. 47039 
PAGE NO. DYN.A.36 ~ 

I 

Cnan NO 6 

DOF 144 

AYF 5 

Lev. 1 -12 08 

Resolution 4 nz 

Ctrl Strrt Average 

En9 Unit 9 

RMS (act 1 0 41401 9 

Contr w o e  Closca looo 

-- Tim on a c t  level -- 
Eiroseo 0 00 K 

Ueurning . 0 00 13 

--- 1," COt.1 --- 

E iaoseo 0 01 43 

Remaining 0 05 2E 

MI. 5/81/2002 

20 59 23 

0. 

nx 

I 

5i 



RANDOM PLOT NO. 31 

Random L i m i t  Channel 

LINCOLN 47039 OUAL 

V AXIS -12 MI0 

g-?/nz 921 LINCOLN COW051TES 82L T A M  PK220165-1 5N: 001 

. e+O 1 

. e + O O  

. e-0 1 

. e-02 

. e-03 

. e-04 

. .e-05 
20. 100. 1000. 200 

REPORT NO. 47039 
PAGE NO. DYN.A.37 

Wyb Laboratoriw 

E&W-dO.CA 

Cnan No 7 

Cnan Type n T 

QOF 144 

A W F  5 

Leve l  -12 a8 

Rsrolutron 1 Hz 

C t r l  S t r a t  hvsrags 

Eng unit g 

RM5 I a c t  1 1 10165 0 

Contr m e a  Close0 lo00 

-- T I M  on act  l eve l  -- 
Eleo¶mO 0 00 32 

R.ma.lnlng . 0 00'13 

--- T . l U  t o t a l  --- 
EIIDSL~ 0 01 43 

Remaining 0 OS 28 

Oat8 : 5/21/20Q2 

2Q. 59. 23 

IO. 



Random 

LINCOLN 47039 OWL 

V A X I S  -12 M I 0  

RANDOM PLOT NO. 32 

L i m i t  Channel 

g'2/nr R22 LINCOLN COMPOSITES E2L TANU PN: 220165-1 W: 001 

1 .e+Ol 

I . e + O O  

I .e-01 

1 .e-02 

1 .e-03 

I .e-04 

1. e-05 
20. 160. l o b o .  20c 

REPORT NO. 47039 
PAGE NO. DYN.A.38 

I 

Wyls Laboratories 

ess.lr .u 

c n m  NO 

Cnan Type 

OOF 

A M  

L.V.1 

u c s o ~ u t  ron 

CLrl Strrc  

Eng unit 

RYS IaCt 1 

Contr ma. 

B 

U T  

144 

5 

-12  00 

4 nz 

Average 

Q 

0 4292 9 

Closed 1000 

-- Time on dct l e v e l  -- 
E 1 iosei 0 00 32 

Remaining 0 00 !3 

11- t o t a l  --- 
Elao¶Ofi 0 01 4 3  

Almaining 0 05 28 

--- 

D. te  : 5/21/2002 

20.59: 23 

to. 



RANDOM PLOT NO. 33 

Random Limit Channel 

LINCOCN 47039 DUAL 

Y A X I S  -12 M I 0  

O - Z M Z  R3X LINCOLN COMPOSITES 82L TANU PU 220165-1 9 4 :  001 

. e + O l  

. e+OO 

. e - 0 1  

. e-02 

. e-03 

. e-04 

.e-05 

L 1 

I I I I 1  I I I I  I I I I I I I I I  J 

REPORT NO. 47039 
PAGE NO. DYN.A.39 

Wyb laboratories 

S-.CA 

cnrn NO 9 

Cnan Type Y 1 

DOF I44 

AYF 5 

L.V.1 -12  dB 

uasoIut1on 4 nz 

c t r l  S t r a t  Avh?Paqe 

Enq unit g 

RYS (act ) 0 59157 g 

Contr Moo. C1os.d lo00 

I I I I 1 I I l l  I I  I I I I  I 

I 1 / 1  I I I l l  I I I I \  I I  I 
1 I I l l  I I I -- lime on d c t  level -- 

E l a ~ s e Q  0 00 32 

Rmaining 0 00 13 

--- T l Y  t o t a l  --- 
E l W 5 W  0 01 43 

Uenarning 0 OS 26 

2 0 .  100. 1000. 200 

Osle : 5/21/2002 

20 .59  23 

0. 



Random 

LINCOLN 47039 OUAL 

Y A X I S  -12 MID 

RANDOM PLOT NO. 34 
REPORT NO. 47039 

PAGE NO. DYN.A.40 
I 

L i m i t  Channel 

Wyb Laboratories 

85.svdo.U 

g'i?/HZ u3v LINCOLN COMPOSITES a2c TANK PN. 2zo im- i  su: 0 0 %  

I .e+Ol 

1 .  e+OO 

I . e - o i  

I .e-02 

I .e-03 

1 .e -04  

I .e-05 
20 100. 

m a n  w 

Chan TVD. 

mF 

AUF 

L8Ve l  

Rmrolution 

C t r l  S t r a t  

Eng unit 

RMS k t  1 

Contr M o m  

10 

U T  

144 

5 

-12 d8 

4 H2 

r v a r r g t  

9 

2 01157 g 

Closed lo09 

-- l i m a  on e c t  level - -  
~ ~ a ~ s a a  0 00 32 

aemainrng o 00 13 

--- l i m e  t o t a l  --- 
0 01  43 ElaOS.0 

R n r l n i n g  0 05 20 

Oat8 : 5/21fZO02 

20: 59: 23 

1000. 2000 

UZ 

... 

- 
a 



RANDOM PLOT NO. 35 

Random L i m i t  Channel 

LINCOLN 47039 OUAL 

‘I A X I S  -12 MID 

g - a i n r  R3Z LINCOLN COIWSITES 82L T A N K  plt 220165-1 9 4 :  001 

1 

1 . e + O l  

1 . e + O O  

I . e -o i  

1 .e-02 

1 .e-03 

1 .  e-04 

REPORT NO. 47039 
PAGE NO. DYN.A.41 

Wyk Laboratories 

S-.U 

.-  

20. 1do. 1000. 2000 

nz 

Cnan Na I 1  

Cnrn T y o e  w 1 

OOF 144 

A W F  5 

Lev. 1 -12 a0 

Resolution 4 nz 

Ctrl S t c a t  Aucrage 

Eng Unit g 

RMS [act I 2 00952 g 

Contr Mode Closed loop 

-- Tim on a c t .  l cvc l  -- 
Elaosea : 0.  00 32 

mnainrng . 0 . 0 0 .  13 

--- T i m e  t o t a l  --- 
E1eos.a I 0:Ol: 43 

nmuining : 0 : 0 s 2 8  

Oat. 5/21/2002 

20: 59 23 



RANDOM PLOT NO. 36 

Random 

LINCOLN 47039 OUAL 

V A X I S  -12 MID 

Limit Channel 

g - .?/HZ R l V  LINCOLN COWOSITES EZL TANK PN 290165-1 SN 001 

REPORT NO. 47039 
PAGE NO. DYN.A.42 

I 

Wyla Laboratorian 

S S W d 0 . U  



RANDOM PLOT NO. 37 

- 

Random control Channel 

LINCOLN 47039 OUAL 

.I AXIS -12 M I 0 2  

------------------ 

g-2/uz C l  LINCKN COMPOSITES 8ZL T A M  PN:LZO165-1 5N: W l  

1 .e+Ol 

I .e+OO 

1 .e-01 

1 .e-02 

1 .  e-03 

1 .e-04 

1 .e-05 

I I I I I I I I I  I I I I I I I I I  

I I I I I I I I  1 I I I I I I I  
1 T I l l , ,  I 1 1 I I 3 I I I  2 1 I 

20.  100. 1000. 200 

REPORT NO. 47039 
PAGE NO. DYN.A.43 

Wyle Laboratoh 

ssq?rdo.u 

cnan HO 1 

Cnbn 1yoe C 

OW l d d  

4WF 5 

L.V.1 -12 OB 

u o o l u c l o n  4 HI 

E t r J  5 c r b t  &vcragm 

Eng unit g 

UYS lrcc I 1 16813 g 

Contr Yobe Close0 loop 

-- Tin. on e c t  level  -- 
Elboaen ' 0 00 30 

W r b i n i n g  0 00 15 

--- ~ i w  t o t a l  --- 
EIepseo 0 02 I 1  

Remaining . o 05 30 

Date : 5/23/2002 

19: 23: 57 

I O .  



RANDOM PLOT NO. 38 

Random Limit Channel 

LINCOLN 47039 OUAL 

Y A X I S  -12 MID2 

REPORT NO. 47039 
PAGE NO. DYN.A.44 

Wyk Laboratwiea 

sslgnd0.u 

g'z/Hz cz LINCOLN COMPOSITES a x  TANK PN: 220165-1 SN: 001 



RANDOM PLOT NO. 39 

Random Limit Channel 

LINCOLN 47039 OUAL 

V A X 1 5  -12 MIDI 

1 . e + O l  

1 .  e+O0 

1 .e-01 

1 .e-02 

1 . e - 0 3  

1 .e-04 

I .e-05 

1 

4 I 

t 1 I 1 I I I I I  1 1 I I I I I I I  1 
A I I 1 I I I I l l  ! I I I ( I l l  4 

REPORT NO. 47039 
PAGE NO. DYN.A.45 

Wyb Laboratories 

es.Pmdo,cA 

Cnan NO 3 

cnan ~ y w  . w T 

OOF 144 

ANF 5. 

L e v e l  

Resolution 4 HZ 

Ctrl S t r a t  Aucrage 

En9 unrt g 

RMS (ac t  1 0 19725 g 

contr MOOR closed 1000 

-12 OB 

2 0 .  100. 1000. 200 

Date : 5/23/2002 

19: 23' 57 

nz 



RANDOM PLOT NO. 40 

Random 

LINCOLN 47039 OUAL 

V A X I S  -12 MI02 

L i m i t  Channel 

REPORT NO. 47039 
PAGE NO. DYN.A.46 

Wyle Laboratories 

6kWdO.U 

p - m z  R i Y  LINCOLN COWOSITES 82L TANK PN: 220165-1 9: 001 

1 .e+Ol  

i . e+oo 

i .e-oi  

1 . e - 0 2  

1 .e-03 

1 .  e-04 

i .e-05 

Cnrn No 

Chrn type 

M y  

A Y F  

L r v r l  

Resolution 

Ctrl Strat 

En9 unit 

Rws (act 1 

Contr noat 

1 

U T  

I44 

5 

-12 08 

4 nz 

merage 

0 

I .  10428 Q 

Closed low 
I I I I I I I I I  I I I I I I I I I  

1 1  , , , I 1  1 I I I 1 1 1 1  
I I 1  I I I L I  I I I I I 1  I l l  

1 1 1 1 ,  

-- T > Y  on bCt Irv*l - -  
0: 00: M. 

0: 00: 15 

--- 

Date . 5/23/2002 

20. 100, 1000. 2000 

-- 
E 



RANDOM PLOT NO. 41 

Random Limit Channel 

LINCOLN 47039 OUAL 

Y A X I S  -12 MI02 

1.  

1 .  

1. 

1 .  

1 .  

1 .  

1 

e+O 1 

e+oo 

e-01 

e-02 

e -03 

.e-04 

. e -05  

-& I 

I I I I I I I I I  I I 1 I I I I I I  
1 I I , , I , ,  I I I 1 I I I I I  
I I 1 I 1 I I I  I I I 1 I I I I I  

1 1  a t ,  4 I 

REPORT NO. 47039 
PAGE NO. DYN.A.47 

Wyb Laboratoriar 

E-.cI 

Cnan No 5 

Chan Type n 1 

OOF 144 

AW S 

L e v e l  - 1 2  dE 

Utrolutron 4 nz 

c t r l  strat AvcrJqe 

Eng Unit g 

uY5 ( a c t  I 0 34.325 g 

Cantt- YO68 Close0 loop 

-- T i m e  on act level -- 
Elapse~ . 0 00 30 

Remaining : 0 00 15 

11.8 total --- 
E l  JD5.0 0 02 11 

Remaining ' 0 0 5  30 

--- 

Date : 5/23/2002 

19: 23: 57 

20. 100. 1000. 2000 



g-2 fnz  

I . e + O l  

1 . e+OO 

1 .e-01 

1 .e -02  

1.  e-03 

1 .e-04 

I .e-05 

Random 

LINCOLN 47039 QUAL 

V A X I S  -12 MI02 

RANDOM PLOT NO. 44 

Limit Channel  

II 

REPORT NO. 47039 
PAGE NO. DYN.A.50 ~ 

~~ 

eE 

Wyls Laboratorira 

ssaw&.u 

R2Z LINCOLN COWWSITES B2L TANK PN.220165-1 9: 001 

Cnan NO ' 8 

Cnan Type w 1 

D(w 144 

A W  5 

Lwvel -12 OB 

Resolution 4 HZ 

C t r l  S t r a t  average 

Eng Unit g 

UMS ( a c t  1 0 4 4 4 6 9  g 

C o n t r  Moae C l o s e d  lo00 

-- l i l y  o n  a c t  l eve l  - -  
El.DI.0 0 00 30 

Wmlning 0 00 15 

t rae  tota l  --- 
ElaD5ea 0 02 1 1  

Remaining 0 OS 30 

--- 

20. 100. 1000. 20C 

H I  

O a t e  : S/23/2002 

19: 23. 57 

IO. 



RANDOM PLOT NO. 43 

Random L i m i t  Channel 

LINCOLN 47039 WAL 

Y A X 1 5  -12 MI02 

1 . e + Q l  

I. e+oo 

1 .e-of 

I .  e-02 

I . e 4 3  

1 .  e 4 4  

I .e-05 
2 0 .  100. 1000. 20c 

REPORT NO. 47039 
PAGE NO. DYN.A.49 

cnan NO 

cnan ryoc 

OOF 

AWF 

Level 

RCsoIution 

C t r l  Strat  

En0 u n l t  

“5 ( a c t  ) 

contr woac 

7 

w . r  

144 

5 

-12 on 

4 nz 

Average 

P 

I 14194 9 

ciosea iooo 

-- T i m  on act  level -- 
E l  aPYCO 0 00 30 

Rauining . 0 00’ 15 

--- 11- tom1 --- 
ElaOSCd 0 02 11 

“ t i n i n g  0 05 30 

D.te . 5/23/2002 

19: 23: 57 

)O . 



RANDOM PLOT NO. 42 

Random 

LINCOLN 47039 OUAL 

Y A X I S  -12 MID2 

Limit Channel 

g .2/HZ R ~ X  LINCOLN COMPOSITES e a  TANK PN: 220165-I SN: 001 

REPORT NO. 47039 
PAGE NO. DYN.A.48 - .- 

I 

Cnan. N O  : 6 I . e + O l  

Cnan Tyoe . w T 

oof 144 

Awf  . s  

LQVel : -12 dB 

1 .e+OO Resolution : 4 .  HZ 

CCr l  StPat  ' AUQPaQe 

Eng. unit ' P 

RYS fact.1 ' 0 . 5 5 7 6 7  9 

Contr. woe: C l o r i a  loop 

1 .e-O1 

1 . e -02  

-- Tin. on a c t  l e v e l  -- 
Elaoraa : 0. OD: 30 

w u i n l n g  : 0 . 0 0 :  15 I. e-03 
--- Tim to ta l  - - -  
Eiapsea : 0: 02: 1 1  

Remaining : 0 : 0 5 : 3 0  

1 .  e-04 

Date : 5/23/2002 

19: 23.57 

100. 1000. 2000. 
I. e-05 

20, 

- 
a 



J 

REPORT NO. 47039 
PAGE NO. DYN.A.51 RANDOM PLOT NO. 45 

Random L i m i t  Channel 

LINCOLN 47039 OVAL 

Y A X I S  -12 MI02 Wyk Laboratories 

8 W . C A  

9-2/uz R 3 X  LINCOLN C O W S I T E S  BZL TANK PN 220165-1 SN: 001 

1 . e+O I Enan 

Chsn . 

w 
AWF 

L.V.1 

n o : 9  

r l p c  : n. T 

. 144 

' 5  

. -I2 de 

# I I I I 1 1 1 1  L I I I I I I I I  
I 1 I 1  1 1 1 1  1 1 

j 
I I I I I I I I  I I I I I I I I I  1 1 1 I I 1  1 1 1  I I 1 I I I I I I  

I I I I I I I I  I I I I I 1 1 1 1  

Ctrl 5t ra t  Average 

Eng Unit o 

RYS Isc t  1 0 71558 g 

Contr Moa8 Close0 loou 

1 .e-01 

e-02 I .  

I h I l l  I 1 1 1 1  
I I -- T I N  on e t t  level -- 

tlsD3.a 0 00 30 

R.mmrnin@ 0 00 15 

--- Tlme tota l  --- 
Elsosea 0 02 11 

Remaining 0 05 30 

. e-03 

. e-04 

, . e-05 

Oat8 : 5/23/2002 

19: 23: 57 

20 100. 1000. 2000 .  

nz 



RANDOM PLOT NO. 46 
REPORT NO. 47039 

PAGE NO. DYN.A.52 

Random 

LINCOLN 47039 OUAL 

Y A X I S  -12  WID2 

L i m i t  Channel 

g - w n z  RBV LINCOLN COWOSITES 0 X  T A M  PN:220165-1 5N. 001 

1 . e + O l  

1. e+OO 

1 .e-01 

i . e-02 

1 .  e-03 

I .  e-04 

I .  e-05 

Wyb Laboratories 

Bs8w-dO.U 

tnan NO 10 

C n m  Tvum w T 

ow 14 .  

AYF 5 

Lev. -12 a0 

Resolutran 4 U t  

C t r l  s t r a t  Average 

En9 unit 9 

FIMS b c t  1 1 98904 9 

Cantr woae Clasea 1000 

-- TI- an act l eve l  - -  
0 00 30 

Remining 0 00 15 

__-  11- total  --- 
E I maea 0 02 1 1  

Rmajnrng 0 05 30 

E I O D ¶ W  

Date . 5/23/2002 

19: 23. 57 

10. 



RANDOM PLOT NO. 47 

Random L i m i t  Channel 

LINCOLN 47039 WAL 

V AXIS -12 MI02 

g-2/nz R3Z LINCOLN COWOSITES EZL T A M  PN:220165-1 SN: 001 

1 .e+Ol  

1 .e+OO 

1 .e-01 

1 .  e -02  

1 .e-03 

1 .  e-04 

1 .e-05 
20 100 

REPORT NO. 47039 
PAGE NO. DYN.A.53 

cnan NO 

Cnan Tvoc 

WF 

A W  

L.V.1 

aosoiut ion 

C t r l  S t r a t .  

En9 u n i t  

RIS (ac t  1 

Contr  yoae 

11  

U T  

114 

5 

-12 OB 

4 .  Hz 

AvCragC 

9 

2.36233 g 

c i o s r a  IOOP 

-- 11- on act lrvrl -- 
E 1 WS.0 0 00 

R i n i i n i n q  . 0 00 15 

--- Tam t o t i 1  --- 
~iapsca 0 02 11 

R r u i n i n q  0 05 30 

Oate : 5/23/2002 

19: 23: 57 

1000. 2000. 

nZ 



Y 

REPORT NO. 47039 
PAGE NO. DYN.A.54 RANDOM PLOT NO. 48 

Random L i m i t  Channel  

L ~ N C O L N  47039 OUAL 

Y A X I S  -12  MI02 

p-2/ur R 4 V  LIHCOLN COMPOSITES BOL TANK CW20016S-1 5N 001 

. e+O I 

. e+OO 

.e-01 

. e-02 

. , e-03 

. e-04 

. e-05 
2 0 .  160. 1000. 200 

Wyb Laboratoriaa 

8S.enb.U 

Chm NO I2 

Chan Type W T 

OW 144 

A R  5 

Lrvel -12 ae 

neroiucion 4 nr 

Ctrl Strat Average 

Enq WIIK g 

RW (act 1 2 29094 9 

Contr  u001 cloreo loop 

-- 11- on act level - -  
Elmusea 0 00 30 

Remabninq 0 00 I5 

--- 11n total --- 
E 1 apree 0 02 I 1  

Remaininu 0 05 30 

Oat. 5/23/2002 

19 23 57 

0. 



Random 

ClNCOLN 47039 OUAL 

Y AXIS -12 WID WS1 

RANDOM PLOT NO. 49 

Control Channel 

g - z / n t  C l  LINCOLN COMPOSITES E2L T A M  PN: 220165-1 Stt 001 

I .e+Ol 

1 .  e+OO 

1 .e-01 

1 .  e-02 

1 .  e-03 

1 .  e-04 

1 .e-05 

REPORT NO. 47039 
PAGE NO. DYN.A.55 

Wyle Laboratories 

BS.Rnd. .U 

1 I I I I I I I  1 1 I I I 1 1 L I  Cnan N O .  : I 
1 1 1 1  I l l 1  1 I I I I I I  

Cnen Tyoe C 

OOF 144 

AWF 5 

Lev'. 1 . -12 a8 
I 1 I I I I I I I  I I I I I I I I I  

1 1 1 ,  I I I I  I I I I I l l , ,  
I 1 I I 1 1 1 1  I I I 1 1 1 l I I  

RCSolutiOn : 4 .  HZ 

C t r l  Strrt Average 

Eng unit D 

RMS (act  I 1 17611 9 

Contr node Closed loop 

1 I I 1 1 1 1  I I I I I I I  
I I 1 I I 1 1 1  

I I I I I I I  
I I 1 I I I I  I I 

L I I I I I I I  I 

-- l i l y  on a c t .  level - 
P1a~se0 I 0 : O O :  30 

Remaining : 0 : O O :  15 

_-- rime total --- 
El.O¶.O : 0: 02: 19 

Remaining : 0:05:30 

oat@ . 5/23/2002 

20 19 41 

20. 160. 1000. 2000 

H I  



RANDOM PLOT NO. 50 

Random L i m i t  Channel  

LINCOLN 47039 QUAL 

Y A X 1 5  -12 MI0 POST 

I 

REPORT NO. 47039 
PAGE NO. DYN.A.56 

L 

Wyb Laborat~wiw 

SSWd0.U 

p-z/nz CZ LINCOLN COMPOSITES B2L T A M  PN:ZZo165-1 SW: 001 

i .e+oi 

1 . e + O O  

I .e-01 

1 .  e-02 

1 . e-03 

1 .e-04 

1. e-05 I ! I I I I l l  I 
20. 100. 1000. 200 

Chan wo 2 

C n m  Tyo8 w .  1 

DOF 1 4 1  

AW 5 

L.W. 1 -12  oe 

Resolutron 4 nz 

Ctrl S t r a t  Average 

En9 Wlrt p 

AWS (act ) I 34307 9 

Contr Yoae Closea 1000 

-- TI.* on act level - -  
Elaosea 0 00 30 

Uemeinrng 0 00 15 

T I N  t o t a l  --- 
Elmpima 0 02 19 

Remaining 0 05 30 

--- 

Oat. 5/23/2002 

20 19 4 1  

0 

P 



Random 

LINCOLN 47039 OUAL 

Y A X I S  -12 MI0 POST 

RANDOM PLOT NO. 51 

Limit Channel 

g-z/nz RIX LINCOLN COUPOSITES ezc TAM PN: 220165-1 9: 001 

1 . e + O l  

1 .  e+OO 

1 .  e-01 

1 .e-02 

1 . e -03  

1 .  e-04 

I .e-05 

REPORT NO. 47039 
PAGE NO. DYN.A.57 

Wyle Laboratorisr 

E-.= 

tnan  NO 3 

cnan Type w T 

WF 144 

AWF 5 

L e v e l  -12 oe 

Resolution 4 nz 

C t r l  S t r a t  Average 

Eng Uni t  w 

( b e t  1 0 16713 U 

Contr Moo. Close0 1000 

-- 11" on s c t  level - 
E1bOS.d 0 00 30 

Remaining o 00 $1) 

11" tOt.1 - - -  
E 1 Wild 0 02 19 

Reabining 0 05 30 

--- 

I I I I I I I I I  I I 1 1 1 1  I I I I h  
I I I I I l l ,  I I I , . ,  I I I . I  . 
I 1 1 I I I I I I  I I 1 1 1 1  1 1 I . I  \ 

. I 

0 . t e  : 5/23/2002 

20. 19: 4 1  

20. 100. 1000. 2000. 



RANDOM PLOT NO. 52 

Random Limit Channel 

LINCOLN 47039 OUAL 

Y AXIS -12 MID POST 

g - 2/HZ R 1 V  LINCOLN COWOSITES 82L T l l l K  PW.220165-1 ’% 001 

1 .e+Oi 

1 .  e+OO 

1 . e - o i  

1 .  e-02 

1 .  e-03 

1 .  e-04 

1 .  e-05 
2 0 .  100. 1000. aoc 

nz 

I 

REPORT NO. 47039 
PAGE NO. DYN.A.58 

I 

Wyb Laboratorbs 

Es.pnd0.U 

Cnrn NO 4 

Cnan Type n I 

OW 114 

A* 5 

LW.1 -12 dB 

Aasolutron 4 nz 

C t r I  S t r a t  Average 

Eng unit g 

RMS Iact 1 1 13126 Q 

Contr 14001 Close0 loo0 

- -  Taw on a c t  l e v e l  -- 
E 1 apsea 0 00 30 

-re . 5/23/?002 

20: 19. 41  

)O . 

m 



RANDOM PLOT NO. 53 
REPORT NO. 47039 

PAGE NO. DYN.A.59 

q-2/nI 

1 .e+Ol  

1 .e+OO 

1 .  e-01 

Li 
1.  e-02 

1 .e-03 

1 .  e-04 

1 .  e-05 

Random L i m i t  Channel 

LINCOLN 47039 OUbL 

7 b X I 5  -12 MI0 POST 

RiL LINCOLN COrPOSITES BBL T U I M  PN: 220165-1 9 4 :  001 

Wyb Laboratories 

BSWd0.W 

cnan ug 5 

Cnin Type W 1 

WF 144 

bWF 5 

~ a w a l  -12 dB 

wsolutaon 4 tu 

c t r l  strat  AVWaIJC 

En9 U n l t  0 

RYS (act 1 0 3903 p 

contr Yoae ClOScd looo 

-- T i m e  on a c t  l rve l  -- 
E I a ~ s a a  O W N  

w u i n r n g  . o OQ 15 

11- tots1  --- 
EIaDICd 0 02 19 

Rrmaming 0 05 30 

--- 

O.te 5/23/K)02 

20: 19: 4 1  

0. 2 0 .  100 I 1000. 200 

nz 



RANDOM PLOT NO. 54 

Random L im i t Channe 1 

LINCOLN 47039 QUAL 

Y AXIS -12 YIO w s r  

p - 2 /nr  RZX LINCOLN COMPOSITES e n  rmu pN22oi65-i  5 ~ :  001 

REPORT NO. 47039 
PAGE NO. DYN.A.60 - 

I 

- - - 
~ 

I . e + O l  C n m  NO 6 

Cnen T i o m  W 1 

ow 144 

A W F  5 

~ e v . 1  -12 08 

Resolution 4 HZ 

c t r 1  s t r a t  rvcrape  

Enp unit g 

nw5 (act  1 0 55469 9 

Contr nobe Close0 loo0 

1 .e+OO 

I .e-01 

1 .e-02 

-- TIW on act  level - -  
Elevseo 0 00 30 

R.maIning . 0 00 15 

--- Ill. tOt.1 --- 
El.OS.0 0 02 19 

Reearning - 0 05 M 

1 .  e-03 

I. e-04 

M t l  5/23/2002 

20 19 4 1  

1 .e-05 
20. 100. 1000. 2000. 

nz 

I 



RANDOM PLOT NO. 55 
REPORT NO. 47039 

PAGE NO. DYN.A.61 

Random Limit Channel 

LINCOLN 47039 OUAL 

Y A X I S  -12 M I D  W5T 

g-z /uz  RZV LIMCOLN COYPOSITES BZL TAN#. PN: 2 2 0 1 8 5 - 1  9: 001 

1 .e+01 

1 .  e+OO 

1. e-01 

1 .e-02 

1 .e-03 

1 .  e-04 

1 .e-OS ' ' ' " " I  ' ' ' ' " ' I  
2 0 .  100. 1000. 200 

Cnan No 7 

man TIP. w I 

(XIF 144 

A Y F  5 

Level  -12 aa 

R e a a h t s o n  4 HI 

C t r l  S t r a t  Average 

Eng U n i t  m 

RYS (.Et 1 I 19038 p 

contr uaae CIOS*O IOQD 

0.t. : 5/23/2002 

20: 19: 4 1  

10. 

H I  



Random 

LINCOLN 47039 OUAL 

v & X I S  -!2 MI0 POST 

RANDOM PLOT NO. 56 

L i m i t  Channel 

Wyk Laborntorim 

E-.= 

REPORT NO. 47039 
PAGE NO. DYN.A.62 

p w n z  RBZ LINCMN COUWSITES EZL TANK PH Z20165-1 9 4 :  001 



I 

RANDOM PLOT NO. 57 

Random Limit Channel 

LINCOLN 47039 OUAL 

I AXIS -18 WID POST 

0'2/HZ A3X LINCOLN COUPOSITES B2L T A M  PW: 220165-1 SN: 001 

.e+Ol 

. e+OO 

. e-0 1 

. e-02 

. e-03 

. e-04 

. e-05 
2 0 .  100. 1000. 200 

REPORT NO. 47039 
PAGE NO. DYN.A.63 

Wyb Labontoriw 

0 W . U  

Chin w 

Chan Type 

OW 

A Y  

Leve l  

D.soluclon 

Ctrl 5 c r a i  

Eng unit 

RW (act 1 

Contr M a e  

9 

I T  

144 

5 

-18 a8 

4 nr 

Arrragr 

9 

0.53974 g 

closed loor 

-- TIM on act  level - -  
E1.oseO 0 00 3? 

Rrnaining 0 00 15 

--- T I N  total --- 
E1ips.a . o 02 IO 

wmainlng . o 05 m 

Date : 1/23/2002 

N): 19: 4 1  

10. 

nr 



RANDOM PLOT NO. 58 

Random L i m i t  Channel 

LINCOLN 470H WAL 

V AXIS -12 MID POST 

Q'2/HZ R 3 V  LINCOLN COYPOSITES 82L TANK PH: 220165-I 5N 001 

1 .e+01  

I .  e+OO 

I. e-01 

1 . e - 0 2  

1 .  e -03  

1 .  e-04 

1 . e -05  

Y 

REPORT NO. 47039 
PAGE NO. DYN.A.64 

Cnan. No IO 

than. Tyoe I 1 

OW 144 

A Y F  5 

Level . -12 08 

~ . s o ~ u t i o n  : 4 .  HZ 

ctrl s t r a t . :  Areraga 

Eng. unit : g 

Rws 1Kt.l . 1.85824 0 

Contr .  Yoam: Clorea l o O D  

- -  11- on a c t  l e v e l  - -  
Elapsra : 0 : 0 0 : 3 0  

Rcnrlnrng : 0: 00. 15 

--- T l u  totel --- 
Elap8.0 : 0: 02: 19 

Remining : 0:OS:M 

Oate : 5/23/2002 

20. 19 41  

0. 

_ -  
I 

n?. 



RANDOM PLOT NO. 59 

Random Limit Channel 

LINCOLN 47039 WAL 

V AXIS -12 MID POST 

g-2 /u t  R3Z LIMCOLN COMPOSITES BZL TANU PN: 220165-1 SN: 001 

I .e+Ol 

1 .e+OO 

I .e-01 

i .e-02 

1 .e-03 

1 .e-04 

I. e-05 
2 0 .  160. 1000. 200 

H t  

REPORT NO. 47039 
PAGE NO. DYN.A.65 

Wyle Laboratories 

8 W . m  

Cnsn NO 1 1  

Chon Tvoe w 1 

MIF 144 

AYF 5 

L.V.1 -12 aa 

Resolution 4 HI 

C t r l  S t r a t  Aurragr 

En0 u n i t  0 

Rws (act  I Z 351% 0 

contr moa. closaa IOOD 

O . te  : 5/23/2002 

20: 1 9  4 1  

I O .  



1 .e+OO 

RANDOM PLOT NO. 60 

Random L i m i t  Channel 

LINCOLN 47039 WAC 

.I A X I S  -12 MI0 POST 

A4V LINCOLN COMPOSITES B2L TIWK PN: 220165-1 9: 001 

I 

I 

REPORT NO. 47039 
PAGE NO. DYN.A.66 

I 

Wyb Laboratories 

B - . U  

L 



p'Z/uz 

1 . e + O l  

1 .e+OO 

1 .e-01 

1 .  e-02 

1 .  e-03 

1 .  e-04 

1 .e-05 

RANDOM PLOT NO. 61 

Random Control 

LINCOLN47039 X OVAL 

X A X I S  PRE -12OE MI0 

AVERAGE OF C l  L C 2  

REPORT NO. 47039 
PAGE NO. DYN.A.67 

Wyb Laboratories 

m s . c n L . c A  

: 288 

Level  : -12 08 

Reso lut ion  . 4 HI 

Enp. Unit  : p 

RMS (act 1 : 1.22514 p 

Ry5 ( r e f . )  : 1 .14375  g 

Contr .  mae: ~ ~ o s c a  l o o p  

-- T i m e  on a c t .  l e v e l  -- 
E Iaosea : 0' OD' 30 

R . N i n i n g  : 0 : O O :  E. 

--- T I Y  t o t a l  --- 
~ l a p s e ~  : 0: 02: 

n o u r n i n g  : O:O% 30 

Date : 5/24/2002 

9: 33: IO 
I 

2 0 .  100. 0'. 

U Z  



RANDOM PLOT NO. 62 

Random Control Channel 

~ INCoLN47039  X OUAL 

X AX15 PRE -1208 MID 

Cl LINCOLN COMPOSITES E2L TANU P" 220165-1 SN 001 

c 

REPORT NO. 47039 
PAGE NO. DYN.A.68 

~ 

w 

wyk Labontorlea 

rr 

HL 



RANDOM PLOT NO. 63 

Random Control Channel 

LINCOLN47039 X DUAL 

X A X I S  PRE -1ZdB M I D  

g - 2 / n t  C2 LINCOLU COMPOSITES BZL T A N (  PN:22016S-l SU: 001 

. e + O l  

, e+OO 

.e-01 

.e-02 

. e-03 

. e-04 

, . e-05 

REPORT NO. 47039 
PAGE NO. DYN.A.69 

Wyb Laborat& 

8kWdD.U 

Chin NO 2 

Cnrn TyDe C 

KIF I44 

AW 5 

Level -12 OB 

r ) . s o l u t ~ o n  4 HZ 

Ccrl S t r m t  Aver8ge 

En9 ~ n ~ t  o 

Rys 1.Ct 1 1 2967 0 

Contr Mode Clos.0 loop 

Date ; 5/24/2002 

9: 33: 10 

10. 

c 



Q'Z/UZ 

I .e+Ol 

1 .e+OO 

I .e-01 

RANDOM PLOT NO. 64 

Random Limit Channel 

~ I K M N 4 7 0 3 9  X OVAL 

x A X I S  PRE -1208 MI0 

R l X  LINCOLN COwPOSIlES 8PL TANK PN:PP0165-1 W: 001 

1 
REPORT NO. 47039 

PAGE NO. DYN.A.70 

Wyb Caboratoriea 

E Swub. CA 

1 

I 



RANDOM PLOT NO. 65 
REPORT NO. 47039 

PAGE NO. DYN.A.71 

c 

Random 

L I N C I X N ~ ~ O ~  X OUAL 

X A X I S  PRE -1268 MI0 

Limit Channel 

g - m z  U!V LINCOLN COWOSITES B2L T A M  PN: 220165-1 SN: 001 

Cnan No 

Cnan T V D ~  W. T 

OW I44 

AW 5 

L.V.1 -I2 d0 

1 .e+Ol  4 

1 .e+OO R 8 0 I u t I o n  4 nz 

C t r l  s t r a t  AvWclg. 

Eng. wit  p 

Ay5 (act I 0 49573 g 

contr 1106. C1os.d IOOC 

1 .e-01 

1 .e-02 

-- T m e  on act level - -  
EI8DS.d 0 00 30 

“ m i n i n g  . o 00 15 

--- Tim total --- 
El.08.0 . 0 0 2  52 

1.  e-03 

R u i n i n g  0 OS 30 

1 .e-04 

Date 5/24/2002 

I 9 33 10 
1.e-05 ! 

1000. 2000.  20 100. 



p - m t  

I .e+Ol 

1 .  e+OO 

1 .e-01 

1 .  e-02 

1 .  e-03 

I .  e-04 

1 .e-05 

RANDOM PLOT NO. 66 

Random L i m i t  Channel 

LINCOLN47039 X OUAL 

I A X I S  PRE -12dB MI0 

- 
REPORT NO. 47039 

PAGE NO. DYN.A.72 
~ 

I 

RIZ LINCOLN COL005ITE5 a 2 ~  TAW P N : ~ ~ O ~ H - I  SN: 001 

I I I 1 1  , I t  I 1 1 1 I 1  1 1 1  Cnan. NO. : 5 
I 1 I 1 1 1 1 ;  1 I I 1 1  1 1 1 1  -! I I I I I I I  I I I I I I I I I  Chin. TIP. : w T 

ow 
A I 6  

L e v e l  

ueioiut ion 

Ctrl S t r a t  

Enp unit 

RMS lac; I 

Contr Mode 

144 

5 

- I ?  de 

4 w 

Average 

0 

0 39416 0 

ClO5ed 1000 

- k ”  ” 
I ! 

/‘ I‘ I 
-- TIM an act level -- 
Ela~sea I 0 00: 30 

ReUlnrnp : 0:OO: 15 

--- 11- t o t a l  -_- 
Elapsed : 0: 02: Y 

Uenaininp : 0 : 0 5 3 0  

Date : 5/24/2002 

9: 33: 10 

e 

20. 100. 1000. 2000. 

ti2 



RANDOM PLOT NO. 67 

Random Limit Channel 

LINCOLN17039 X W A C  

x AXIS PRE - i i a o  YIO 

p'2/HZ RZX LINCOLN COMPOSITES E2L TANK PN: 220165-1 SN: 001 

REPORT NO. 47039 
PAGE NO. DYN.A.73 

cnan NO 6 

Cnmn T y w  w 1 

ow 144 

AWF 5 

1 . e + 0 1  

L ~ W I  -12 ae 

1 .e+OO nasolut ion 4 ~t 

C t r l  s t r a t  Average 

Eng unlt Q 

RMS las t  1 1 3 B l Z 3  9 

Contr Moa. Closed loop 

1 .e-01 

L I. e-02 

-- TIW on act  ~ a v a l  - -  
E 1sllrmLl 0 00 30 

1. e-03 nomining o 00 1s 

- 

--- T l W  t O t . 1  --- 
E l W S M  o o i ! z y  

R . ~ i n ; n g  o 05 30 

I. 12-04 

Date 5/24/2002 

9 33 10 
1 .  e-05 

20. 100. 1000. 2000. 



0 - P M Z  

1 .e+Ol 

1 . e+OO 

I . e -01  

I .e-02 

1 .  e-03 

1 .e-04 

1 .e-05 

RANDOM PLOT NO. 69 

Random L i m i t  Channel 

LINCOLN47039 X DUAL 

x AXIS PRE -i&e MID 

Tv2 LINCOLN COWOSITE5 0ZL TANK PN: 220165-1 5N: 001 

Ir 

REPORT NO. 47039 
PAGE NO. DYN.A.75 __ ~~ 

I 

C n m  Ma 0 

Chan r y m  w T 

D(T 144 

AWF 5 

L e v e l  - 1 1  a6 

Resolution 4 nz 

C t r l  S t r a t  Average 

En9 W i t  0 

WIS [act I 0 3693 a 

Contr  Maam Closea loop 

-- T i m e  on a c t  level - -  
ElaDrea 0 00 30 

Bemining 0 00 15 

--- r l n  tot.1 --- 
~ i a p s e a  0 02 52 

Remaining . 0 05 30 

O.te 5/24/zoOP 

9 33 10 

0 .  

n2 



RANDOM PLOT NO. 68 

Random Limit Channel 

LINCOLN17039 X OUAL 

x 4x1s CAE -1200 MID 

g *Z/M R2Y LINCOLN COYWSITES EZL TANK PN. 220165-1 9 4 :  001 

I .e+Ol 

1 .  e+OO 

1 .e-01 

I .e-02 

I. e-03 

I . e -04  

i .e-05 
2 0 .  160. 

REPORT NO. 47039 
PAGE NO. DYN.A.74 

cnan no 

cnan Type 

WF 

4w 

Leva I 

f+esoIut ion 

C t r l  S t r a t  

Eng u n i t  

Rwg (ac t  1 

contr woe 

7 

W T  

144 

5 

-12 ea 

1 .  nt  

rverage 

9 

0 97009 p 

Closea loop 

-- 111 on a c t  level - -  

El.OS.0 0 00 30 

aematning o 00 15 

--- Tine total --- 
Elapsed 0 02 52 

Ranainlng 0 05 30 

Date : 5/21/2002 

9: 33: 10 

1000. 2000. 

H Z  



RANDOM PLOT NO. 70 

Random Limit Channel 

LINCOLN47039 X OUAL 

x A X I S  PRE - i a e  MID 

g-2/nz RJX LINCOLN COMPOSITES 82L TANK PN:220165-1 YC: DO! 

I .e+Ol  

1 .  e+OO 

1 .e-01 

I .e -02  

1. e-03 

1 .e-04 

1 .e-05 

I I I : : I ! :  I I I I I I I I I  
I 1 I I I I I I  1 I I 1  I I I I I  

I I 1 I I I I I I  I I 

53 

REPORT NO. 47039 
PAGE NO. DYN.A.76 - 

~~ 

I 

Cnan No 3 

h e n  Type T 

OOF 144 

AW 5 

Level -12 a8 

Resolution 4 HZ 

C t r l  Strat Areraga 

Eng Uni t  0 

RY5 tact 1 2 11422 p 

Contr YOaa Close0 lo00 

-- Tiam on u t  Irvrl - -  
Eliosca . 0 00 M 

R u i n i n g  : 0 00 I5 

11" tote1  --- 
E l D O S . 0  0 02 52 

" a i n i n p  0 05 30 

--- 

oat@ . 5I2112002 

9: 33: 10 

Y - 

20. 160. 1000. 2000. 



RANDOM PLOT NO. 71 
REPORT NO. 47039 

PAGE NO. DYN.A.77 

II 

II 

L 

.. 

-- 

c 

Random L i m i t  Channel 

~ I r K O L N 4 7 0 3 9  X W4L 

X 4x15 PRE -12OB MID 

g'2/Hz R3Y LINCOLN CDYPOSITES BZL TANK PN.220165-1 SH 001 

1 .e+Ol  

1 .e+OO 

1 .e-01 

I. e-02 

1 .e-03 

1 .  e-04 

1 .e-05 

cnan. NO. . 10 

Cnan. T v D e  : I T 

: 144 

: 5  

: -12.  en 
&solution : 4 .  nz 

c t r l  s t ra t  .: AvW'ag. 

Eng. w l ~ t  : 0 

Rm [ a c t . )  : 0.7155 9 

Contr.  Mode: Close0 loop 

-- T l r *  on a c t .  l eve l  -- 
ElapS.0 : 0: 00: 30 

cCuinang : moo: 15 

ram tota l  --- 
Elapse0 : 0: 02: Y 

h n a i n i n g  : 0 0 %  30 

Oat. : 5/21/2002 

9: 33: IO 

20. 

H2 

I- - 



Random 

LINCOLN47039 X DUAL 

K AXIS PRE -12OE MID 

RANDOM PLOT NO. 72 

Limit Channel 

I . e + O l  

I. e+OO 

I .e-01 

1. e-02 

I . e - 0 3  

I. e-04 

1 .  e-05 ' ' ' " " I  ' ' ' - " ' I  
2 0 .  100. ~000. 20c 

I 

REPORT NO. 47039 
PAGE NO. DYN.A.78 ~ ~~ _- 

am 

g'B/nr F132 LINCOLN COMPOSITES 82L TAN< PN:220165-1 SN: 001 

Cnan. NO. ; 1 1  

man. TYoe : II r 

WF 144 

A W  5 

Leve l  : -12 0 8  

m a o l u o o n  : 4 .  nz 

C t r l  5tr.t .: AVlP.9. 

Eng. unit : g 

Rys [act . I  . I 4872 p 

contr .  wooe: CIOSRO I O O D  

-- TI- on a c t .  l e v e l  - -  
Eiurrwa : 0: 00: 30 

m ~ r n i n g  : 0 : O O :  15 

TIM total  --- --- 
Elupsma : o: 02: Y 

mewining I o05:30 

Data . 5/24/2002 

9: 33: 10 

)O . 



RANDOM PLOT NO. 73 

- 

Random Limit Channel 

LINCOLN47039 X W4L 

X 4x1s PUE -1200 MID 

1 .e+Ol  

1. e+OO 

1 .e-01 

I .e-02 

1 .e-03 

1 .  e-04 

1 .  e-05 
20. 1 do 1000. 200 

REPORT NO. 47039 
PAGE NO. DYN.A.79 

Wyk Laboratorir 

E W . C A  

Chm. WO. : 

Cnen. r i v e  : 

OW 

A W F  

Level 

msolut Ion : 

Ctrl S tra t . :  

Eng. unit : 

Rns k t  . I  : 

Contr. Mae: 

-- T I M  on a c t .  l e v e l  - -  
Eleoaea : 0 . 0 0 .  30 

*mining : O : O O .  15 

--- T I N  t o t a l  --- 
Elavsea : 0' 0 8  Y 

Remining : 0 : O Z ) ' H )  

cute : 5/24/2002 

9: 33: 10 

IO .  
- 

HI 



*em 

Random 

~1UCOLN47b39 X OUAL 

X A X I S  OUAL 

A v E ~ A G E  OF C 1  C C2 

g-i/HZ 

1 . e t 0 1  

RANDOM PLOT NO. 74 

Control 

I 

REPORT NO. 47039 
PAGE NO. DYN.A.80 - ._ - 

I 

nr 



Random 

LINCOLM7039 X OUAL 

X A X I S  W K  

RANDOM PLOT NO. 75 

Control Channel 

g- 2/n2 C 1  L I N C R U  CWPOSITES Bn TAW PN:ZZO16S-1 5N 001 

I. 

1 .  

1 .  

1 .  

I. 

1 .  

1 

e+O 1 

e+OO 

e-01 

e-02 

e-03 

, e-04 

, e-05 
2 0 .  I 00  

REPORT NO. 47039 
PAGE NO. DYN.A.81 

-- lime on a c t .  level -- 
E1a~m.d : 0 01 03 

I b r i n r n g  : 0 . 0 1  S7 

--- 1 1 1  t o t e 1  --- 
Elapse0 : 0: OS: 31 

-mining : 0:01:57 

0.w . S/24/2002 

10: 2s. 19 

1000. 2000 .  

H I  



1 .  e+OO 

1 .e-01 

RANDOM PLOT NO. 76 

Random C o n t r o l  Channel 

~1NCDCN47039 X OUAL 

X A X I S  WAL 

I 

REPORT NO. 47039 
PAGE NO. DYN.A.82 

I 

CZ LINCOLN COMPOSITES E h  T A M  PHrZ20165-1 SN: 001 



RANDOM PLOT NO. 77 
REPORT NO. 47039 

PAGE NO. DYN.A.83 

.... 

1 .  e+OO 

1 .e-01 

1 .e-02 

1 . e 4 3  

1. e-04 

1 .e-05 

Random L i m i t  Channel 

L1NCOCN47039 X DUAL 

X A X I S  OUAL 

A I X  LINCOLN COWOSITES 82L T A W  PN: 220165-1 SN: O O t  

cnan wo 3 

cnrn . w T 

ow . 144 

A N F  5 

L.V.1 0 08 

-solution 4 nz 

Ctrl Strat rvmrago 

Eng Unit 0 

Ry5 (act  1 4 owe 9 

C D n t r  YDOO Cl0l.d 1000 

-- 11- on oct lmvol -- 
EIOPlOO . D 01 03 

R m a i n l n g  : 0 D l  57 

--- 1 1 -  tOt.1 --- 
0 05 31 EI.D5.d 

Romrininp - D 01 57 

Daw 5/24/2002 

ID 25 19 

2 0 .  100. 0 .  

H Z  



RANDOM PLOT NO. 78 

I 

REPORT NO. 47039 
_ _  
~~ 

I - - 
PAGE NO. DYN.A.84 

- 

I 

Random L i m i t  Channel 

~ I K o L N 4 7 0 3 9  X OUAL 

x AXIS OUAL Wyb Laboratoriw 

0 W . W  
I 

p-a/nz U l V  LINCOLN COuWSlTES O X  TANK PM 220161-1 SH: 001 

-- 
I 



RANDOM PLOT NO. 79 
REPORT NO. 47039 

PAGE NO. DYN.A.85 

iri 

Random L i m i t  Channel 

~IHcOLk(7039 X DUAL 

X A X I S  W U  

9*2/H2 RlZ LINCOLN C-SITES 62L TANK PN:220165-1 5N. 001 

Wyb Laborntorion 

e-- 

cnrn.  w .  : 5 

c h i n .  TIP. : Y T 

1 .e+Ol  

WF : 144 

AW : 5  

Leve l  1 0 .  d6 

-solution : 4 .  nr 

C t r l  s t r a t  Averape 

1 .  e+OO 

Enp. U n l t  ' Q 

RYS ( i C t . 1  : 1.93788 p 

Contr Wde: Closio low 
1 .e-01 

1 .e-02 

-- rime on ut. level -- 
ElaDIeO : 0: 01: 03 

1 .  e-03 mnatnrng : 0:Ol:SI  

- - -  TI.. t o t a l  --- 
EIaDseo : 0 : 0 5 : 3 1  

R imming : 0: 01 '57  

1 .  e-04 

Oat* : 5/24/2002 

I I I I I I I I  I I I I I I I I I  10: 25: 19 
1.e-05 ! ' I I 

2 0 .  100. 1000. 2000.  



RANDOM PLOT NO. 80 

Random L i m i t  Channel 

~INKMt447039 X WAC 

X A X I S  DUAL 

g - m z  RZX LINCOLN C O I W S I T E S  BZL T A W  W220185-1 9: 001 

i . e + O l  

1 .  e+OO 

1 .e-01 

1 .  e-02 

1 .e-03 

i . e 4 4  

1 .e-05 

I 

REPORT NO. 47039 
PAGE NO. DYN.A.86 

~ ~~ = m 

C n m .  NO. . 6 

Cnrn. Type : II . I 

MlF : 144 

AW : 5  

L e v e l  : 0 08 

Resolution : 4 .  nz 

Crrl S t r r t . :  Avrrrge 

Eng. unit : g 

nu5 k t . 1  : 5.04907 I 

Contr.  mode: ciorra ~ D O D  

-- Time on act  lave1 -- 
Elroaed 0 01 03 

Reulnlng 0 01 57 

--- rime tot.1 --- 
EI.P¶M 0 os 31 

R N m r n g  . 0 01 57 

Oat. : 5/24/2002 

1 0  2% 19 

I O .  

nr 



RANDOM PLOT NO. 81 

Random Limit Channel 

LIWCOLN47039 X OUAL 

X A X I S  OUAL 

p'>/HZ RBv LINCOLN C O W S I T E S  Bn T I N Y  PN220165-i SN: OOI 

1 .e+Ol 

1 .  e+OO 

1 .e-01 

i .e-02 

I .e-03 

I . e 4 4  

1 .  e-05 

REPORT NO. 47039 
PAGE NO. DYN.A.87 

h e n .  No. : 7 

Cnan. TVDI : w 1 

WF : 144 

AWF 1 5  

L.V.1 : 0 08 

R s o l u t i o n  4 .  HZ 

C t r l  strat  .: rvcrmgn 

Enp. mit : IJ 

RMS lac t . )  ' 3 1127 IJ 

Contr. Moan: Clorno 1000 

-- T i n  on a c t .  level -- 
Elaosna : 0: 01: 03 

R u i n i n g  : 0 : 0 1 : 5 7  

-- - 11- tOt.1 --- 
Elamna : 0. 05.31 

m m i n i n p  : 0:01'57 

Date . 5/24/2002 

10: a: 19 

I O .  



RANDOM PLOT NO. 82 

Random L i m i t  Channel 

~IwCoCw47039 X OUM 

x A X I S  w u  

REPORT NO. 47039 
PAGE NO. DYN.A.88 



RANDOM PLOT NO. 83 

Random Limit Channel 

LlNCMM47039 X DUAL 

X A X I S  DUAL 

p-Z/Y. A3X LINCOLN COYP051TES WL T u l y  P k  22016S-1 SW: 001 

1 . e+Ol  

1 .  e+OO 

1 .e-01 

1 .e-02 

I .e-03 

1. e-04 

1. e-05 

I I I I I I l l 1  I I 1 I I I I I I  

I I I I I I I  I I 1 1 1 1 1 1 1  
l . 8 ,  3 I I 

1 I I 1 I I L I I  I J I I I I I I I  - I 

REPORT NO. 47039 
PAGE NO. DYN.A.89 

Wyb Laboratorkr 

Cnan No 9 

Chrn Type w 1 

O W  144 

AW 5 

L.V.1 0 00 

R.801utIOn 4 HI 

C t r l  Strat  Awrrgr 

Eng Unit g 

RMS Iact I 5 35912 g 

contr mae c i o 9 e a  io00 

-- lily on a c t  level - -  
Elapseo 0 01 03 

m u t n r n g  o 01 57 

--- 11- to ta l  --- 
E1aPs.a 0 05 31 

mmaining . 0 01 57 

I I I I I I l l  I I I I I I I I Y  

2 0 .  100. 1000. 200 

Oate . 5/24/2008 

10. a: 19 

0. 



RANDOM PLOT NO. 84 

Random L i m i t  Channel 

~1KOLN47039 X W U  

X A X I S  W U  

p - m z  R3Y LINCOLN COWOSITES BZL T M  PW ZNIM-I 9 4 :  001 

I .e+Oi 

i .e+00 

I .e-01 

I. e-02 

i . e -03  -F 

1 .e-04 E 
I .  e-05 E 

REPORT NO. 47039 
~~ PAGE NO. DYN.A.90 - 
I 
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RANDOM PLOT NO. 85 

. .  

_ _  
I 

. .  

.. 

L 

Random L i m i t  Channel 

LINCOLN470a X OUAL 

X b X I S  W U  

g - u n i  R3Z LINCOLN COWOSITES EZL T A W  W 220165-1 SN: 001 

1 .e+Ol  

1 .e+OO 

1 .e-01 

I. e-02 

1 .e-03 

1 .e -04  

1 .e-05 ' ' ' " " I  ' ' ' " " I  I 
2 0 .  100. 1000. 200 

nz 

REPORT NO. 47039 
PAGE NO. DYN.A.91 

Wyb laboratorkin 

8fgndo.U 

Enan. NO. : 1 1  

C h m .  l y ~ 8  : n. 1 

WF 144 

A Y  . 5  

L.V. I : 0 .  68 

Resolutson : 4 .  nz 

Ctrl 5tr.t .: Awer&gr 

Ens. Unlt : 0 

fWS lrct.1 . 6.14717 9 

Contr. Mod.: Clo5.a loop 

-- Tim on act. l r v r l  -- 
Elwsra : o:oi:o8 

R.Mrning : 0:01:97 

T 1 Y  tot.1 --- --- 
E I a D ¶ W  : 0: OS: 31 

n m u i n ~ n g  : o . 0 : : ~  

Orte ; 5/24/2002 

10: a: 19 

0 .  



RANDOM PLOT NO. 86 

Random 

LIWOLM7039 X WAL 

X AX15  OVAL 

Limit Channe 1 

g - 2/HZ R4V LINCOLN COuWSITES B2L T A W  PN: 2201M-1 9: 001 

I .e+Ol 

1 .e+OO 

1 .e-01 

1 .e-02 

I. e-03 

I .e-04 

1 .e-05 

-- 
REPORT NO. 47039 
PAGE NO. DYN.A.92 

. -  __ 
w 

Chan. NO. ‘ 12 

Chm. Type : w 1 

OW : 144 

AWF : s  
Lmv.1 ’ 0 .  dB 

w s o l u t i o n  : 4 .  nz 

Ctrl Strat .: Areraga 

€ne. wit ; 0 

am [act . )  : 4 . m ~ ~  p 

Cant?. Yoda: Cl0S.d loo0 

-- 19- an a c t .  I w . 1  -- 
Elapimd : 0: 01: 03 

R a i n i n g  : 0.01:57 

Ti- t o t a l  --- --_ 
Elmosaa : 0: 05. 31 

-mining : 0:Ol:SI 

0. ta  : S/24/200? 

IO: 2s: 19 
I 

20. 100. 1000. 2000. 

-- e 

HZ 
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DYNAMICS SECTION Customer Lincoln Composites Job No. 47039 

VIBRATION TEST DATA SHEET Sheet 1 of 1 

Specimen 82 Liter Pressure Vessel pm 220165- 1 SM OOO1 

SINUSOIDAL Test 
Date Time Axis Temp Freq. 1 Disp. 1 Accel. Time Comments Plot 

5-21-02 2128 Y Amb. 5-22.6 .6389 Qualification Sine to incorrect spectrum, aborted at 84.5 Hz. 1-12 

22.6-50 13 See report and NOD #I for details. 

100 5.2 I22 Tank filled with 3 12 Ibs of PF5060, pressure at 2700 psi. 

I I I I I I I I Single point control using c 1. ~2 for reference only. I 

5-22-02 0932 Y Amb. 5-22.6 .5” Qualification Sine aborted at 37.8 Hz, specimen dislodged from 13-24 

22.6-50 13 fixture, see report and NOD #2 for details. 

50-100 5.2 87 Tank filled with 3 12 Ibs of PF5060. pressure at 2700 psi. 

Single point control using C1. C2 for reference only. 

5-23-02 I 1940 I Y I Amb. I 50-100 I 22 I Completed Qualification Sine 50-I00Hz. abort at 84.22 Hz. I 25-36 
I I I I I I I I I I Tank filled with 312 Ibs of PF5060, pressure at 2700 psi. 
I I I I I I I I I 

Single point control using CI. C2 for reference only. 

5-23-02 2006 Y Amb. 65-100 5.2 19 Completed Qualification Sine 65-100Hz. 37 -49 

Tank filled with 3 12 Ibs of PF5060, pressure at 2700 psi. 
. ~ ~~ ~ ~ ~~ 

Extrema1 control using CI and C2. 

Per Lincoln Composites sum of above testing satisfies 

I I I I I I I I Qualification Sine requirement. 1 
W603SS-ES 

Signed 

c 



- wSlle. 
SINUSOIDAL PLOT NO. 1 

c 

Sine  Control/Limit Channel 

LINCOLN 47039 DUAL 

V A X I S  S I N E  

1 .e+02 

1 .e+Ol 

1 .  e+OO 

1 .e-01 

1 .e-02 
5 .  10 

-1 
100 

REPORT NO. 47039 
PAGE NO. DYN.B.3 

Wyb Laboratories 

BLgVd..cA 

-- Testinp t r m r  -- 
EIaDsad : 0: 02: 02 

bwmining : 0: W:07 

[].re . 5/21/2002 

21: 2E: 54 

c 



SINUSOIDAL PLOT NO. 2 

Sine Meas. Channel 

LINCOLN 47039 OUAL 

Y AXIS srM 

P C2 LINCOLN C W O S I T E S  E n  T A W  W 220165-1 SN: 001 

1 .  e+O2 

1 . e + O l  

1 .e+OO 

1 .e -0  

I. e-02 
5. 10 

1 
REPORT NO. 47039 
PAGE NO. DYN.B.4 

~ 
~~ ~ 

c 

Enp. U n i t  : D 

Contr. ma.: Cloaed loop 

-- Testinp t rDe  -- 
Elapsed : 0: 02: 01 
Wuin ing  : 0 : 0 0 : 0 7  

oat. . 5/21/2002 

ai: Be: 54 

100 



SINUSOIDAL PLOT NO. 3 
REPORT NO. 47039 
PAGE NO. DYN.B.5 

LI 

I 

S i n e  Meas. Channel 

LINCOLN 47039 OUAL 

I A X I S  SI* 

. e+02 

. e+O I 

. e+OO 

. e-0 1 

. e-02 
5 .  10. 

Sreeo Oir 

Sueap Rate 

C t r l  S t r 8 t .  

-8s. moe 

€ne. unit 

UP 

2 O c t h i n  

Average 

filter 

0 

-- Testing time -- 
El.D,.d : 0 .02 :  02 

t w u i n i n g  : o : o o : 0 7  

Date : 5/21/P002 

21: 28: 54 

) .  



SINUSOIDAL PLOT NO. 4 

O.t8 : 5/21/2002 

21: a: 54 
I I 

Sine 

LINCOLN 47039 aU*L 

.I AXIS S I N  

Heas. Channel  

I 

REPORT NO. 47039 
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~ 

- 
L 

II 



c 

L. 

Sine 

LlNCWN 47039 OUAL 

v A X I S  S I N  

SINUSOIDAL PLOT NO. 5 

Meas. Channel 

0 uiz LINCOLN COMPOSITES a n  TANK w:2zoi6~-1 YI: 001 

1 .  e+Q2 

1 .e+Ol  

1 . e+QQ 

I .e -01  

I .e-02 
5 .  I O .  100. 

REPORT NO. 47039 
PAGE NO. DYN.B.7 

Chnn. m. : 5 

cnnn. TIDM : Y 

SWm.0 TYD* log 

Sreeos Ikne: 0 

Swemos T o t  : I 

Sumno O w .  - uo 

Sreeo R.tn : 2  Oct/min 

Ctrl Strrt .: Average 

&as. mode : f i l t e r  

Eng. Uni t  : g 

Cont r .  Mode: Closed I O O D  

-- Testing time -- 
Elnosed : 0: 02: 02 

-w in ing  : 0 : 0 0 : 0 7  

Oat. : 5/21/2002 

21: 20: 54 



9 

i .e+02 

I .e+Ol  

1 .e+OO 

I .  e-01 

I. e-02 

SINUSOIDAL PLOT NO. 6 

S ine  Meas. Channel 

LINCOLN 47039 DUAL 

Y A X I S  

RZX LINCOLN COWSITES e n  TANK w:200165-1 SN: 001 

I 

REPORT NO. 47039 
__ - PAGE NO. DYN.B.8 

W y b  Laborntones 

B S a n l r . U  

Cnan. No.  : 6 

cnm Type : M 

SW0.P TyDe : 1Og 

SWWJI Oone: 0 

sweepa T o t . :  1 

sweep o i r .  : UP 

Sueep Rate : 2 .  Octlnrn 

Ctr l  Strat  .: Average 

Y e s .  noam : 1i1t.r 

Eng. unht . g 

Contr YOOa: Closed 1oou 

-- Taating t i u  -- 
~ ~ . ~ s e a  : 0: 02: DI 

R u i n i n *  : 0:00:07 

mte : 5/21/2002 

21: 88: 54 

10.  100. 5. 

nz 
I 



SINUSOIDAL PLOT NO. 7 

Sine Meas.  C h a n n e l  

LINCOLN 47039 OUAL 

V A X I S  SINE 

9 RZV LINCOLN COLQOSITES 8ZL TANK PN:220165-1 W: 001 

I .e+02 

1 .e+Ol 

I . e+OO 

I .e-01 

1 .e-02 
5 

I 
10. 

. . . . .  
Id0  

REPORT NO. 47039 
PAGE NO. DYN.B.9 

Wyb Laboratories 

E U . U  

-- Teatrnp tiw -- 
EIbDICO : 0: 08: O? 

f3"inrng : 0 : 0 0 : 0 7  

obte 1 5/21/2002 

21: 88: 54 



Sine 

LINCOLN 47039 QUAL 

V AXIS SI* 

SINUSOIDAL PLOT NO. 8 

IL 

REPORT NO. 47039 

Meas. Channel 
I 

1 .  e+02 

1 . e + O l  

1 .e+OO 

1 .e-01 

1 .  e-02 

PAGE NO. DYN.B.10 

9 RPZ LINCOLN COYWSITES e a  TAM P N : ~ ~ o ~ K ~ - I  w: o o i  

men. WO. : 8 

Cnm. ?yo. : Y 

snep 7yu. : log 

5*.rur Dons. 0 

SU..U¶ Tot : I 

5 - e ~  o i r .  : UP 

S n ~ p  Rate : i L .  a r l r i n  

C t r l  Strat .: r r r r a g r  

YO.. made : f i l t e r  

€no. Unit : g 

Contr.  Mode: Closro loop 

-- Te$tinp timi -- 
EliusrO : 0 02: 01  

- M i n i n g  : 0:00:07 

Date . S/Zl/KK)Z 

21: zn: 54 

5 .  i o .  100. 

lu 

I 



SINUSOIDAL PLOT NO. 9 

Sine Meas. Channel  

LINCOLN 47039 QUAL 

V A X I S  SINE 

9 R 3 X  LINCOLN COUPOSITES EZL TANK P N  220155-1 W' OOI 

1 .e+02 

1 .e+Ol 

1 . e + O O  

1 .e-01 

1 .  e-02 
5 .  

REPORT NO. 47039 
PAGE NO. DYN.B.11 

c n m .  NO. 

c n m .  ~ y o e  

5W.D Ty0. 

-- Tertinp t i m e  -- 
0 02 02 

0 00 07 

mtm . 5/21/2002 

21: 28: 51 

I O .  100. 

3 



SINUSOIDAL PLOT NO. 10 

sine Meas. Cnannel 

LINCOLN 47039 OUAL 

V A X I S  S I N  

I 

REPORT NO. 47039 
PAGE NO. DYN.B.12 

~ 
~ - 
.I 

Wyb Lnbomtoriw 

S-3OEBdO..u 

UIM. m.  : IO 

Chm. Type : Y 

1 .e+02 

S r m p  T W l  : 109 

SW@#DS CUnC 0 

Srr..DS Tot  . ’  I 

S n e o  O w .  : UP 

Sweep f U t n  : P .  Oct/uin 

C t r l  S t r a t  . .  A v r r r g r  

meas. YOd. : filter 

Eng. Uni t  : g 

Contr.  WOee: Closed loop 

I. e+Ol 

1 .  e+OO 

-- T i s t i n g  t i u  -- 
EIaparo : 0: 02: 02 

“a tnrng  : 0: 00: 07 

1 .e -01  

Oat* : 5/21/1002 

a: 213: 5 4  

1 .  e-02 
5 .  i o .  100. 



- 

Sine  

LINCMN 47039 QUAL 

V A X I S  SI& 

SINUSOIDAL PLOT NO. 11 

Meas. Channel  

g R3Z LINCOLN COwPOSITES 82L TAW PN:220165-1 9 4 :  O D 1  

1. e+02 

I .e+Ol 

1 . e + O O  

1 .  e-01 

1 .e-02 
5. I O .  

REPORT NO. 47039 
PAGE NO. DYN.B.13 

Cnan No. 

Cnan Type 

sreeo Tyoe 

Sweeos Dane 

Sweeps T o t  

Sweo Rate . 
Ctrl S t r a t .  



SINUSOIDAL PLOT NO. 12 

slne Meas. Channel 

LINCOLN 47039 OUAL 

I A X I S  SINE 

ACCELEROMETER LOST. No DATA 

,4 W V  LINCOLN COUPOSlTES E2L TANK PN: 220165-1 SN: 001 

. e+02 

.e+oi 

. e+OO 

. e-0 I 

. e-02 
5. 10. 100 

- 
REPORT NO. 47039 

PAGE NO. DYN.B.14 

a 

e 



SINUSOIDAL PLOT NO. 13 
REPORT NO. 47039 
PAGE NO. DYN.B.15 

Sine Control/Limit Channel 

LINCOLN 17039 OUAC 

v AxIS SINE2 

1 .  e+02 

1 .e+Ol 

1 .e+OO 

1 .e-01 

1 .e-02 

than. 110. : 1 

Chan. TyOR : C 

sre.0 Type : loo 

sreaos Don.: o 

sre.0. T o t . :  1 

Sreeo O i r .  : uo 

s e e p  mte : 2 .  & t / m  

c t r l  s t r a t . :  A V R r 4 Q R  

teas.  mae  : r l l t e r  

€no. unit : o 

c o n t r .  w a a :  ciosca 

-- Testing time -- 
EIaOsea : 0: 01: 

Fwmaining : 0 : O O :  

Date . 5/22/2002 

9 32: 05 

0. 

nz 

an 

ID00 

27 

42 



SINUSOIDAL PLOT NO. 14 

Sine M e a S .  Channel 

L I K O C N  47039 OUAL 

v A X I S  SINE2 

q C 2  LINCOLN COMPOSITES BZL T A M  PN: 220165-1 SN: 001 

. e+02 

. e + O l  

5 .  

I 

REPORT NO. 47039 
PAGE NO. DYN.B.16 

- 
- 
I 

-- Testing time -- 
E l a ~ ~ 8 0  : 0: 01: 27 

Remaining : 0:00:42 

Date . 5/22/2Q02 

9: 32: 05 

l b .  100. 

I 

I 

HZ 

I 



SINUSOIDAL PLOT NO. 15 

Sine Meas. channel 

LINCOLN 47039 MI& 

Y A X I S  SINE2 

9 R l X  LIMCOLN COWOSITES E 2 L  T A M  PW: ZZ0165-1 SN: 001 

I .e+02 

I . e+Ol  

1 .et00 

1 .e-O1 

I .e-02 

REPORT NO. 47039 
PAGE NO. DYN.B.17 

Wyle Laboratorier 

E-.- 

Cnan. No. : 3 

cnan. Trpa : .M 

Swee~ Typa : log 

Sweeps DOM: 0 

Sweeps Tot: 1 

Sweep O i r .  : UD 

Sweep R. te  : 2 .  Oct/min 

Ctrl S t r a t  .: Average 

mas. maa : filtar 

Eng. u n ~ t  : g 

Contr .  Mooe: Closad IOOD 

-- Testing tiM -- 
E1.P.M : 0 : o  27 

R a u i n r n g  : 0: 00: 42 

5. 10 100. 



SINUSOIDAL PLOT NO. 16 

Sine 

LINCOLN 47039 UUIL 

Y 4x1s SINE2 

Meas. Channel 

I .e+02 

1 .e+Ol 

1 . e + O O  

I .e-01 

1 .  e-02 
5 .  I O .  I 0 0  

I 

REPORT NO. 47039 
PAGE NO. DYN.B.16 _ _  

~~ == 
I 

cnrn. NO : 4 

Chrn. TvDe : Y 

S n a p  Tyoe : loa 

S*.rps Done: 0 

Smews Tot . 1 

S r e w  O v  : UD 

~ ~ e e o  a t e  :z o c t r n i n  

C t r l  s t r e t  .: Average 

was . moa : filter 

Eng. W i t  : g 

Contr .  Mode: Cloaeo ]ODD 

-- Testrnp t i # e  -- 

ElaOlaO : 0: 01: 27 

Remainrng : 0: 00 42 

Oatc : 5/22/2002 

9: 32: 05 

1 .  

nz 



I 

Sine 

L I K D C N  47039 OUAL 

Y A X I S  SINE2 

SINUSOIDAL PLOT NO. 17 
REPORT NO. 47039 

PAGE NO. DYN.B.19 

Meas. Channel 

0 R1Z LINCOLN CDLP(IS1TES WL T A M  PW: Z20165-I  9: DO1 

i .e+02 

1 .e+Oi 

i .e+OO 

1 .e-01 

1 .e-02 
5 .  1 0 .  

Chm . 

100. 

S 

w 

-- Teat rng tinr -- 
~ ~ ~ s e a  : 0: 0 1 . ~ , 7  

Remining : 0:00:42 

Date : 5/22/2002 

0: 32: 05 



SINUSOIDAL PLOT NO. 18 

I 

REPORT NO. 47039 
PAGE NO. DYN.B.20 ~~ 

~~ ._ 

~~ 

I 

Sine Meas. Channel 

LINCOLN 47039 OUAL 

I A X I S  S I N 2  

I RZX LINCOLN COuPOSITES 8?l T A W  PW: 220165-1 YC: 001 

1 .  e+02 

1 .e+Ol  

i . e+QO 

1 .e -01  

1 .e-02 

Wyle Laboratories 

e-,- 

Chart. N O .  : 6 

Cnmn. TYD. : M 

SU8.0 TVD* : 100 

Sweeps Dona: 0 

Sweeps T o t . :  I 

5W.D olr .  : UD 

S m e w  R.te : Z  O c t h i n  

C t r l  S t r a t . :  Averbge 

w a s .  MOO. : f i l t e r  

Eng. wit : (I 

Contr.  Mae: Cl05.d looo 

-- Testing time -- 
~ ~ a o m e d  : 0: 01' 27 

Ramaintng : 0 00: 12 

Y mt. : SIPPI2oOP 

9: 3.2: 05 
0 I I I  

5. I O .  100. 



SINUSOIDAL PLOT NO. 19 

. Sine Heas. Channel 

LINCOLN 47039 OUAL 

V A X I S  SINE2 

9 R2Y LINCOLN COMPOSITES e2L T A M  PN: 220165-1 SN: 001 

1 .e+02 

1 . e + O l  

I. e+OO 

1 .e -01  

I .e-02 
5. 1 0 .  

REPORT NO. 47039 
PAGE NO. DYN.B.21 

C n m .  NO. : 7 

c n m .  Tyve : w 

S W B O  Type : 109 

Sweeos Done: 0 

sweva T o t . :  1 

swev o i r .  : uv 

SueeD RIte .Z (k t /min  

ctrl S t r a t  .: AvcrBga 

bums, mde : f I I t e r  

Eng. U n i t  : g 

Contr. ma.: close0 loov 

-- Testing time -- 
0 ' 0 1  27 

0: 00' 42 

100. 

Ol te  : 5/2212002 

9: 32: OS 



SINUSOIDAL PLOT NO. 20 

I 

REPORT NO. 47039 
PAGE NO. DYN.B.22 

Sine 

LINCOLN 47039 OUAL 

V A X I S  SlWP 

Meas. Channel 

. e+02 

. e+O 1 

. e +00 

. e-0 1 

.e-02 
5 .  10. 

-- Testing tjm -- 
ElaOr.0 I 0.01: 27 

R . u r n i n g  : 0 ' 0 0 : 4 2  

Oat. . 5/22/2002 

9 32: 05 

100. 

M2 

= -  

I 



SINUSOIDAL PLOT NO. 21 

I 

_. - 
c 

Sine Meas. Channel 

L I M X L N  A 7 0 3 9  O U U  

I A X I S  SINE2 

9 R3X LINCOLN COMPOSITES LVL TANK PN.220165-l 9 4 :  001 

1 .e+02 

1 .e+Ol  

1 . e + O O  

1 .e -01  

1 .e-02 
5. 10. 

Chrn NO 9 

Chrn Tyor M 

Sueeo T y o r  log 

Sreeos Done 0 

sueeo. Tot I 

Sweep Oir up 

Sueep Rate 2 Octlnin 

C t r l  s t r a t  Average 

Hers Mode f i l t e r  

En9 Unit 9 

cont r  m d e  closea 1000 

-- Testing time -- 
~ ~ . ~ s e a  . o 0 1  27 

nemaininp : o 00 42 

wtr . 5/22/2002 

9: 3Z 05 

100 

REPORT NO. 47039 
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SINUSOIDAL PLOT NO. 22 

Sine Meas. Channel 

LINCDLH 47039 OUAL 

Y A X I S  SINE2 

9 R3V L I K M N  CDYPOSITES 82L T A N K  PW 2201611-1 9 4 :  001 

.. 
REPORT NO. 47039 

PAGE NO. DYN.B.24 = ~~ 

~ 

Wyb Laboratories 

e-= 

nr 



SINUSOIDAL PLOT NO. 23 

I 

Sine Meas. Channel 

LINCOLN 47039 OUAL 

V A X I S  SINE2 

9 A32 LINCOLN COMPOSITES El. T A M  PM 220165-1 SN: 001 

1 .  e+Q2 

1 . e + Q l  

i . e 4 0  

1 .e-01 

1 . e 4 2  
5 .  10.  

REPORT NO. 47039 
PAGE NO. DYN.B.25 

Wyb Laborstorim 

8 W . U  

cnan wo 11 

cnan Type w 

SW.D Type log 

Sweeps Done 0 

5bm.D. T o t  1 

Sweep O i r  UD 

Sweep Rate Z Ocrlnin 

C t r l  S i r a t  Average 

Mas node filter 

Eng W i t  . g 

Contr moe cl05Cd loop 

-- Testing time -- 
0 01 P7 Ela~smO 

Remaining . 0 00 42 

oat. : 5/21/2002 

9: 32: 05 



SINUSOIDAL PLOT NO. 24 

Sine Meas. Channel 

LINCOLN 47039 OUAL 

V A X I S  SINE2 

9 R I V  LINCOLN COMPOSITES 82L TANK PN:220165-1 SN: 001 

I 1  I I 

5 .  I O  

I 
REPORT NO. 47039 
PAGE NO. DYN.B.26 

~ 

.- r 

Cnen No 12 

Cnen. Type W 

Sweep T w c  log 

Swreor Done 0 

sr..oa l o t  I 

Swmeo O w  UD 

s n e p  Rhte 2 Ocr/rin 

C t r l  S t r a t  AvW.9R 

meas w o e  f l l t c r  

Enp Unlt 9 

Contr Made Closed lo00 

-- Tcrtrng LIU -- 
El loaca 0 01 27 

mnrinrng 0 00 42 

Oata : 5/22/2002 

9: 32: 05 

3 .  

I 



SINUSOIDAL PLOT NO. 25 

Y 

Sine Control/Limit Channel 

LINCOLN 47039 5 Ni 

v A X I S  5 ?G SWEEP 

g C l  LIWCOLN COMPOSITES B2L T A M  lW22OlSS-1 W: 001 

I .e+02 

1 .e+01 

1 .  e+OO 

1 .e-01 

I. e-02 
5 

REPORT NO. 47039 
PAGE NO. DYN.B.27 

Wyb L.bormtoriw 

eS.pindo.CA 

cnan. NO. : I 

cnan. TIP. : c . 

SweD Type : log 

Stdeeps Done: 0 

SreeDr T o t . :  1 

Sueco D i r .  : UD 

Swap Rata : 2 .  Oct/mrn 

C t r l  S t r a t  .: Average 

mea. yoae : f i l t e r  

€no. Unit : Q 

c o n t r .  mdm: closed IOOD 

-- Testing time -- 
EIepaoa : 0:  00- 22 

Remaining : 0:OO 07 

oate : 5/23/2002 

19: 40: 39 

I O .  100. 



SINUSOIDAL PLOT NO. 26 

Oat. S/23/2002 

19.40 39 

a 

REPORT NO. 47039 
PAGE NO. DYN.B.28 

~ - - 
~ - 
I 

1.e-02 I 

Sine 

LINCOLN 47039 5 2G 

Y 4x15 5 2G SWEEP 

1 

Meas. Channel 

Wyle Laboratories 

8 swmb. CA 

g cz LINCDLN COMPOSITES ea TANK PN: 220165-1 SH 001 



SINUSOIDAL PLOT NO. 27 

I 

Sine Meas. Channel 

LINCOLN 47039 5 Xi  

V A X I S  5.26 SWEEP 

0 uix LINCOLN COMPOSITES a n  TAM P N : Z ~ O I B ~ - ~  yc: ooi 

1 .  e+02 

1 .e+Ol  

1 .  e+OO 

1 .e-Ol 

I .e-02 
5 .  6 .  8 .  10. 2 0 .  30. 40 .  60. 90 

REPORT NO. 47039 
PAGE NO. DYN.B.29 

Wyb Laboratorb 

B W . U  

-- Testing time -- 
Elaosed : 0. 00: 22 

R u i n i n g  : 0 : 0 0 ' 0 7  

ObtO 5 /23 /2001 

19: 40: 39 



SINUSOIDAL PLOT NO. 28 

Sine Meas. Channel 

LINCOLN 47039 5 20 

I A X I S  5 2G SWEEP 

0 aiv LINCOLN COLOOSITES BZL TANK PU:220165-1 w: 001 

. e+02 

.e+Ol 

, .e+OO 

. e -o i  

. e-02 
5 .  6 .  8 .  I O  20. 30. 4 0 .  6 0 .  90. 

nr 

I 

REPORT NO. 47039 
PAGE NO. DYN.B.30 

Wyb Laboratories 

esmwdQ.U 

-- Testing time -- 
El#~saO : 0: 00: 22 

“ a m i n o  : 0 : 0 0 : 0 7  

Date . 5/23/2002 

19: 40. 39 



SINUSOIDAL PLOT NO. 29 

Sine Meas. Channel 

LINCOLN 47039 5 wi 

Y A X I S  5 ZG SWEEP 

REPORT NO. 47039 
PAGE NO. DYN.B.31 

Wyk Laborrtorisr 

E W . U  

Q A 1 2  LINCOLN COUPOSITES BZL T A M  PW:ZBOlb5-t 9: 001 

Chmn. Hc. : 5 

m e n .  rvoe : Y 

Sue00 TVV. . low 

Sumevs Done: 0 

sueevi T o t :  I 

S n e o  O i r .  : uv 

Sueoo State . 2  Dct/mrn 

c t r l  S t r r t .  Average 

m a s .  noaa fi1t.r 

Eng. uni t  : 9 

Contr .  Mode: Closma loo0 

I .e+02 

I .e+Ol 

1 . e + O O  

-- Test ing  t i l  -- 
EIrosefJ : 0: 00: 22 

Renainlnp : 0: 00:07  

I .e-01 

Oat8 : 5/23/2002 

I I I l l  I I I I I I " 1  i9: 40: 39 
1.e-02 ! 

5 .  6 .  8 .  10. 20 .  30. 4 0 .  60. 90 * 



SINUSOIDAL PLOT NO. 30 

Sine M e a S .  Channel 

LINCOLN 47039 5 X i  

Y A X I S  5 . X  SWEEP 

D RZX LINCOLN COMPOSITES B2L TANK PN:ZZOIM-l  W: 001 

1 .  

I .  

I 

I .  

1 .  

e+02 

e+Ol 

. e+OO 

e-0 1 

.e-02 
5. 6. 8 .  10 20. 30. 4 0 .  60. 90 

HZ 

- 
REPORT NO. 47039 

PAGE NO. DYN.B.32 _ _  
~ 

I 

Wyb Labontorlea 

Chan. w .  : 6 

Chan Type W 

Sweep Tvpe log 

Sweros Done 0 

Sweeps Tot  1 

Sweep Dir ue 

Sweep mate 2 &t/nin 

Ctrl Strat Average 

nee. Mode filter 

Eng Unit g 

Contc moe Close0 looe 

-- Testing ti- -- 
Elapsed : 0: 00: 22 

Raaining : 0:00.07 

Date . 5/23/2002 

19: 40: 39 



SINUSOIDAL PLOT NO. 31 
REPORT NO. 47039 

PAGE NO. DYN.B.33 

Sine Meas.  Channel 

LIMCMN 47039 5 x1 

Y AXIS 5 2G SWEEP 

D W Y  LINCOLM COWOSITES E X  T A M  PN: 220165-1 YC: 001 



SINUSOIDAL PLOT NO. 32 

Sine  Meas. Channe 1 

LINCLXN 47039 5 26 

I 4x1s 5 . X  SWEEP 

0 A22 LINCOLN COMPOSITES B X  TANK PN: 220165-1 SN: 001 

1 .  e+02 

I .  e t 0 1  

1 . e+OO 

1 .e-01 

1 .e-02 
5. 6. 0 .  16. 20. 30. 4 0 .  6 0 .  90 

z 
REPORT NO. 47039 
PAGE NO. DYN.B.34 _ _  

I - 
I 

I 

Wyb Laboratorios 

B3 .0nB.U 

-- Testing timw -- 
~ i a p s w a  : 0: 00: 22 

Remaining : 0:00:07 

Oatw 5/13/2Q02 

19: 40 .  39 

r 



SINUSOIDAL PLOT NO. 33 

S i n e  Meas. Channel 

L l N C K N  47039 5 2G 

V A X I S  5 . x  SWEEP 

P U3X LINCOLN C O Y W S I T E S  E2L T A M  Pw:2201611-1 9: 001 

1 .  e+02 

1 ,  e+Ol 

1 .e+OO 

1 .  e-01 

1 .e-02 
5 .  6. 0 .  I O .  2 0 .  30. 4 0 .  6 0 .  90 

REPORT NO. 47039 
PAGE NO. DYN.B.35 



SINUSOIDAL PLOT NO. 34 

Slne Meas. Channel 

LINCOLN 47039 5 .?G 

v AXIS 5 2G SWEEP 

P R3Y LINCOLN COUPOSXTES B X  T A W  PW: 220165-1 9 4 :  001  

1 .e+02 

1 . e + O l  

1 .e+OO 

1 .e-01 

1 .e-02 

REPORT NO. 47039 
PAGE NO. DYN.B.36 

Chm. NO. : 10 

Chan. Type : W 

S W W  TYO. : 100 

Smmps Don.: 0 

Swmeos Tot.:  1 

sreip o i r .  : UIJ 

Sreeo Rate 2 .  O c t / m i n  

C t r l  S tPat  .: A V W J Q .  

mas. Yoam : filter 

Enp. Unit : g 

Cont r .  Moa.: CloaeO IDOL 

-- Testinn t i -  -- 
E l a p ~ e O  : 0 :  00: 22 

R.maining : 0 . 0 0 : 0 7  

Oat. : 8/23/2002 

19: 40: 39 

II 

nz 



SINUSOIDAL PLOT NO. 35 

Sine Meas. Channel 

L ~ N C O L N  47039 5.2G 

I A X I S  5 . 2 G  SWEEP 

Q R32 LINCOLN COWOSITES E 2 L  TANK pI1: 220165-1 SN: 001 

1 .e+02 

1 . e + O l  

1 .  e+OO 

1 .e -01  

1 .  e-02 

REPORT NO. 47039 
PAGE NO. DYN.B.37 

-- Testing tine -- 
Eieosea : 0: 00: 22 

RIaainlng : 0 : O O : O T  

Date . 5/23/8002 

19: 40: 3g 



SINUSOIDAL PLOT NO. 36 

I 

REPORT NO. 47039 
PAGE NO. DYN.B.38 ~ 

I 

Sine Meas. Channel 

LINCOLN 47039 5 BG 

V A X I S  5.2G SWEEP 

9 R ~ V  LINCOLN C O ~ ~ P ~ S I T E S  azc TANW PN. 220165-1 SN' 001 

1 .  e+02 

1 .e+Ol  

I .  e+oo 

i .e-oi  

I. e-02 

Wyb Laboratorb 

8SVdO.U 

-- Tasting time -- 
E1aDs.a : 0: 00: 22 

Rawinrnp : 0 : O O : O T  

D . t e  : 5/23/2002 

19: 40: 39 

5 .  6. 8 .  10.  2 0 .  30. 4 0 .  60. 90 



SINUSOIDAL PLOT NO. 37 

Sine Con t r o  1 

LC47039 85-100 

Y A X I S  5 2G SWEEP 65-100 HZ 

nrxxwvn OF c i  c c2 

a 

1 .  e+02 

I .e+Ol  

1 . e + O O  

1 .e-Ol 

I .e-02 

REPORT NO. 47039 
PAGE NO. DYN.B.39 

Wyb Laboratories 

ELOVIL.C* 



I 
REPORT NO. 47039 

PAGE NO. DYN.B.40 

OltU : 5/.?3/200z 

20: 06: 45 

SINUSOIDAL PLOT NO. 38 

Sine Control/Limit Channel 

~ C 4 7 0 3 9  65-100 

Y AXIS 5 2G SWEEP 65-100 HZ 



SINUSOIDAL PLOT NO. 39 

slne Control/Limit Channel 

~ C 1 7 0 3 9  65-100 

Y A X I S  5 26 S R E P  65-100 HZ 

0 C Z  LINCOLN COYWSITES &?L T A M  IW220165-1 SW: 001 

REPORT NO. 47039 
PAGE NO. DYN.B.41 



SINUSOIDAL PLOT NO, 40 

Sine Meas.  Channel 

L e 4 7 0 3 9  65-100 

Y AXIS 5 . 2 6  snEEP 65-100 HZ 

0 R 1 X  LIMCOLN COMPOSITES EZC TANK P W Z Z O 1 6 5 - l  SN- 001 

1 .  e+02 

1 .e+Ol 

1 .  e+OO 

1 .e-01 

1 .e-02 

Y 
REPORT NO. 47039 
PAGE NO. DYN.B.42 

~~ 

m 

&an. No. : 3 

Cnan. 110. : Y 

Swep Twe : 109 

Sweus bone: 1 

s*..o. l o t . :  1 

Swep O w .  : up 

Swep a t e  : P .  Oct/mrn 

C t r l  Strat . :  yliimun 

Y. is .  YOde : f i l t e r  

Eng. u n i t  : g 

Cont r .  Mode: Closed loop 

-- resting tima -- 
EllDS.6 : 0 00: 19 

R.Mining : 0 : O O : O O  

D . t m  : 5/23/2002 

KI: 06: 45 

5 .  I O .  100. 



SINUSOIDAL PLOT NO. 41 

Sine  Meas. Channel 

~ C 4 7 0 3 9  65-100 

V A X I S  5 . X  SWEEP-65-100 HZ 

D R 1 Y  LINCOLN COYPOSITES EZL TANK W.120185-1 W: 001 

I .e+02 

1 .e+Ol  

I .e+OO 

I .e-01 

I. e-02 
5 .  10. 

REPORT NO. 47039 
PAGE NO. DYN.B.43 

man Ne 4 

cnin ~ y o e  M 

5We.p ryoe 109 

Sweeoi Done 1 

sw.01 T o t  1 

5-0 o i r  UP 

Sweeo Rate 2 Octlnin  

Ctrl Strat Maximu- 

was MOO. filter 

Eng Unit g 

Contr Mode Closed 1000 

Oata : 5/23/2002 

20: 06: 45 

1 .  



SINUSOIDAL PLOT NO. 42 

Sine Meas.  Channel 

LC47039 65-100 

Y A X I S  5 26 SWEEP 65-100 HZ 

0 912  LINCOLN COMPOSITES ex TAM P N : w J ; ~ ~ - ~  SN: 001 

1 . e+02  

1 .e+Ol 

I . e+OO 

1 .e-01 

1 .e-02 

W 

REPORT NO. 47039 
PAGE NO. DYN.B.44 _ _  ~ .. 

W y b  Laboratories 

E W . U  

Cnan. No. : 5 

-- Tmrting t i -  -- 
Elmpr?d : 0: 00: 19 

“ a l n i n g  : 0:OO:OO 

Date : 5/23/2001 

20: 06: 4S 

I 

5. I O .  100 a 



SINUSOIDAL PLOT NO. 43 

Sine Meas. Channel 

LC47039 65-100 

Y A X I S  5 . 2 G  SWEEP 65-100 HZ 

9 RZX LINCOLN COYPOSITES BZL TANK PN220165-1 9 6  001 

5 .  1 0 .  

REPORT NO. 47039 
PAGE NO. DYN.B.45 

Wyb Laborrtorirr 

eLlurdD. CA 

man. m. : 

Cnan. Type : 

6 

Y 

-- Testing time -- 
E 1 aos.0 0:oo 19 

0: 00 00 

I Data : 5/23/2002 

20: 06: 4 5  

100. 



SINUSOIDAL PLOT NO. 44 

Sine Meas. Channel 

LC47039 65-100 

'I & X I S  5 26 SW€W 65-100 HZ 

0 A Z V  LINCOLN COr00SITES 82L TAW PN: 220165-1 9: 001 

1 .e+02 

1 .e+Ol  

1 .e+OO 

1 .e-01 

1 .e-02 
5 .  I O .  

= 

I 

REPORT NO. 47039 
PAGE NO. DYN.B.46 ~ ~ 

~ 

ii 

-- listing t!W -- 
E l D D ¶ i d  : 0: 00: 19 

nmuintnp : O : O O : O O  

Oate : 5/23/2002 

20: 06: 45 

U. 

I 

= 

I 



SINUSOIDAL PLOT NO. 45 

Meas, Channel Sine 

LC47039 65-100 

Y A X I S  5 . X  SWEEP 65-100 CCZ 

9 LINCOLN COMPOSITES &?I, T A M  PN'Z?D165-1 SN: 001 

1 .e+02 

1 .e+Ol  

1 .  e+OO 

1 .e-01 

1.  e-02 
5 .  I O .  4 

REPORT NO. 47039 
PAGE NO. DYN.B.47 

Wyb Laboratoriar 

E5.Endo.U 

-- Testing t i n e  -- 

El.Ose0 ' 0 00 19 

Wmahnhng : 0 00 00 

5/21/2009 

PO: 06: 45 



SINUSOIDAL PLOT NO. 46 

Sine Meas. Channel 

LC47039 65-100 

Y AXIS  5 . X  SWEEP 65-100 HZ 

1 .e+02 

1 .e+Ol  

1 .  e+OO 

1 .e-01 

1 .e-02 
5 .  10. 

1 
REPORT NO. 47039 
PAGE NO. DYN.B.48 

Wyb Laboratories 

m 3 a " h . a  

Chin NO. : 9 

Ckan. Typo : M, 

s*..o 1yu. : 100 

S w o u i  Ooni: 1 

smiur  lot.: 1 

S*ciO air. 1 UD 

Sweep Rete : 2  Oct/nin 

Ctrj Stret.: b u n m u m  

w a s .  MOO. : r11t.r 

€no. unit . p 

C o n t r .  moo: Close0 loou 

-- Tosting t iw -- 
Elaosis : 0' 00: 19 

R N i n i n g  : 0:OO:  00 

Oate : 5/23/2002 

20: 06: 45 

1 .  

n 



SINUSOIDAL PLOT NO. 47 

Sine Mea5.  Channel 

LC47039 65-100 

V A X I S  5 2G SNEEP 65-100 HZ 

R3V LINCOCW CDYWSITES Bzc T A M  pN.220165-I SN: 001 P 

i .  e+02 

I .e+Ol 

I .e+OO 

I .e-01 

1 .e-02 
5 

REPORT NO. 47039 
PAGE NO. DYN.B.49 

m a n .  Nc. 10 

m a n .  T ~ P O  Y 

SU..P TYP. log 

suamoa r”: I 

5m.p. l o t  ’ I 

s n c p  D i r .  . UP 

sueop Rete :2. Oct/nin 

Ctrl S t r a t . :  Y . X l . U D  

Y a a .  Nom : f i l t e r  

Enp. Wkt : o 

Contr Nod.: Clos.0 1000 

-- Testrng time -- 
E1aoa.a : 0 00 19 

R I u i n i n g  : 0 : O O : O O  

Wte : 5/23/2002 

20. 06. 45 

I O .  100. 



SINUSOIDAL PLOT NO. 48 

- 
Date . 5/23/2002 

20: 06: 45 

Sine Meas. Channel 

LC47039 65-100 

V A X I S  SI.= SWEEP 6s-100 H I  

RBZ LINCOLN COMPOSITES E2L T W  Plt 220165-1 SN: OUI 

r 
REPORT NO. 47039 

- PAGE NO. DYN.B.50 ~ 

I 

Wyls Laborrtoriea 



SINUSOIDAL PLOT NO. 49 
REPORT NO. 47039 
PAGE NO. DYN.8.51 

Sine Meas. Channel 

LC47039 65-100 

v A X I S  5 . X  SWEEP 65-100 HZ 

0 R4V LINCOLN COWOSITES E2L TANK PN:22016S-I SN: 001 

1 .  e+02 

1 .e+Ol 

1 .  e+OO 

1 .e-0 

1 .e-02 
5 .  I O .  

Wyk bboratoriw 

mte 

i 
100 

5/23/2002 

20: 06: 45 



~~ 
~~ 

I 
REPORT NO. 47039 
PAGE NO. DYN.C.1 

s - ~ - - 

DYN-C 



RECEIVING INSPECTION DATA SHEET 

REPORT NO. 47039 
PAGE NO. DYN.C.2 

Customer LINCOLN COMPOSITES Date 6-5-2002 

Specimen 82 Liter Tank Job No. 47039 

~ 

No. of Specimens Received: ONE 

Record identification information exactly as it appears on the tag or specimen: 
Manufacturer LINCOLN COMPOSITES 

P/"s 220 165- 1 S" s 001 

How Docs identification information appear: (e.g. name plate, tag, painted, imprinted, etc) PAINTED 

Examination: 

[nspcction Results: 
NO VISIBLE DAMAGE TO SPECIMEN ON RECEIVING OF SPECIMEN 

Visual, for evidence of damage, poor workmanship, or other defects, and completeness of identification 

There was no visible evidence of damage to the spccimen(s) unless otherwise noted below. 

Inspected By R.G.PARAMORE 
Sheet Number of 1 

Approved Date 6 -  <- 0 %  

W614 QAFom Approval 



RECEIVING INSPECTION DATA SHEET 

REPORT NO. 47039 
PAGE NO. DYN.C.3 

Customer LINCOLN coMposrrEs Date 6-7-2002 

Specimen 82 Liter Tank (with Filter Assembly) Job No. 47039 

No. of Specimens Received: ONE 
Record identification information exactly as it appears on the tag or specimen: 
Manufacturer LINCOLN coMPosITEs 

P"S 2201 65- 1 "S 001 

How Does identification information appear: (e.g. name plate, tag. painted. imprinted, etc) 

Examination: 

Inspection Results: 
NO VISIBLE DAMAGE TO SPECIMEN ON RECEIVING OF SPECIMEN 

PAINTED 

Visual. for evidence of damage. poor workmanship, or other defects. and completeness of identification 

There was no visible evidence of damage to the specimen(s) unless otherwise noted below. 

t 
1 

Sheet Number 1 of 1 - 
Inspected By R.G.PARAMORE 

Approved - v L  Date G - P - o Z  

W6 14 QA Form Approval 



1: 1 

WYLE 
NO. EQUIPMENT MANUFACTURER RANGE 

I 1 1 

ACCURACY CALIBRATION 
LAST DUE 

1 

Vibration Exciter 

1 I 

Ling 340 30k Force Ibs. SN 80 NA NA NA 

I 

Power Amplifier 
Automatic Vibration 

Control System 
Sine & Random 

software 

Mainframe 

Digitizer 

1 1 

Unholtz-Dickie 2xsA1120 In 120/240 kVA 13756 NA NA NA 

NA System Calibration System Calibration 
m+p vcx900 O.1Hz to 12.8 kHz 14004 Prior to Use Prior to Use 

m+p Rev. 6.2 NA NA NA NA NA 

Hewlett-Packard E1421B 5 Slots 14007 NA NA NA 
I6 Channels 

13887 WI 1/01 WI 1/03 f 1% Hewlett-Packard E1432A 5 1.2 ksals 
I I I 

~ ~~~ 

I 

Oscilloscope 

Accelerometer 

Accelerometer 

Accelerometer 

1 - i  I 

BK Precision 5105 100 MHz 14181 9/19/01 91 19/02 f 3% 

5J9102 11/9/02 f 5% 

f 5% 

1HztolOkHZ 14334 
Endevco 7704A- 17 2.5kG Peak 13396 

3 Hz to 4 k H Z  12009 5/9/02 11/9/02 
Endevco 2220 IkGPeak 12008 511 5/02 11/15/02 

3Hzt04kl-i~ 

3 HZ to 5 kH2 
Endtvco 2228 Ik G Peak 8946 5/6/02 1 1/6/02 f 5% 

I 

Accelerometer 

I 

Endcvco 2226 IkGPeak 12277 31 1 4/02 9/14/02 f 5% 
3 Hz to 5 kH2 

A 

Accelerometer 

Tes( RANDOM AND SINUSOIDAL VIBRATION 
customer Lincoln Compositl 

Endevco 2226 1kG Peak 12274 I 4/10102 I I It 5% 10/10/02 

Accelerometer 

Charge Amplifier 

Charge Amplifier 

Charge Amplifier 

Charge Amplifier 

Endevco 2222 Ik G Peak 14474 5/1/02 11/1/02 f 5% 

I /  14/02 71 14/02 f 2% 

I / I  4/02 71 14/02 f 2% 

1 11 4/02 7/14/02 f 2% 

f .5% 
200 kHz BW 141 13 36/02 8/6/02 

41 1 102 IW1/02 

2 Hz to 20 kH2 I0696 
Unholtz-Dickie D22 1 k G Peak 13702 

2 Hz to 20 kHz 13706 
D22 IkGPeak I3703 

2 Hz to 20 kHz 10697 
Unholtz-Dickic 

Unholtz-Dickie D22 lk G Peak 13701 

. Endevco I33 0 to I k Gain 13791 ~~ 

- 
w6 14C QA Form Approval 



Test 
Customer 
Part No. 
Test By 

EQUIPMENT MANUFACTURER MODEL NO. RANGE 

Pressure Gauge Ashcroft NIA 0-3000 psig 

Temp. Indicator Doric 600 -321/+752"F 

Y614C QA Form Approval 

RANDOM AND SINUSOIDAL VIBRATION 
Lincoln Composites Specimn 82 Liter Prcssure Vessel Date 6/4/02 

ACCURACY WYLE CALIBRATION 
NO. LAST DUE 

755 1 4/24/02 8/ 1 9/02 f .5% 

13912 5/23m 9/23/02 f 2.O"F 

220 165- 1 m 001 Job No. 47039 
Stafford L. Orong Witness PageNo. 2 of 2 c 



I I 1 1 1 1 I I I 

DYNAMICS SECTION Customer Lincoln Composites Job No. 47039 
VIBRATION TEST DATA SHEET Sheet 1 of 2 

Specimen 82 Liter Pressure Vessel PIN 220165-1 m 001 

I I I I RANDOM SPECTRUM I Ref 
comments 

("F) G2/& dW&t cCA (*) 

6/5/02 1914 X AMB 20 .OOO164 Completed -12dB (pre) level with no apparent damage. 

20-50 + 9  

50-300 .0025 Extremal control using C1 and C2. 

Tank tilled with 3 12 Ibs of PF5060, pressure at 2700 psi. 

I 
300-2k -6 

2k .oooo57 1.14 30 

W5/02 

1 

AMB 20 .0026 Completed Qualification level with no apparent damage. 

20-50 + 9  SDectrum was notched per Lincoln Composites direction. 

50-68 .04 

68-70 

Tank filled with 3 12 Ibs of PF5060, pressure at 2700 psi. 

Extremal control using C1 and C2. 

I I 70-150 I .03 I 
I I I I I I I I 

Plot 
No. 

1-13 

14-26 

150-152 

152-300 .04 

300-2k -6 

2k .m 4.46 180 

1 1 I 1 I I I 1 1 

W603SS-ES 
Signed 



DYNAMICS SECTION 
VIBRATION TEST DATA SHEET P customu Lincoln Composites Job No. 47039 

Sheet 2 of 2 

;t -- Specimen 82 Liter Prcssurc Vessel pm 220 165- 1 s/N 001 

I I 1 I RANDOM SPECTRUM 

I I I I I I -  

6/5/02 2004 X AMB 20 

20-50 +9 

50-300 .w25 

- 6  

2k . m 5 7  1.14 30 

6/5/02 I 2029 I X I AMB I 20 

Rd 
comwnts Plot 

No. 

Completed -12dB (post random) level with no apparent I 27-39 
I 

damage. 

Tank filled with 3 12 Ibs of PF5060, pressure at 2700 psi. 

Extremal control using CI and C2. 

Extremal control using C 1 and C2. 

Completed Acceptance level with no apparent damage. 53-65 

Tank Dressurizcd with Helium to 2750 mi. 
~ 

Extremal control using C1 and C2. 
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WF : 288 

Leve l  : -12. OB 

RIiolutron : 4 .  nz 

EnO. U n i t  : P 

Rys Iact .1  : 1.23062 g 

W S  l r e f . 1  : 1.1437S 0 

Cuntr. mode: Clomra louo 

-- T i n e  on e c t .  level -- 
ElwseO : 0: 00: 30 

R r u l n i n g  : 0 : O O .  IS 

--- TIN total  --- 
ElDDllO . 0 0 2 2 1  

R I N l n i n Q  : 0 ' 0 5 : 3 0  



Random 
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X AXIS -1208 

RANDOM PLOT NO. 2 

C o n t r o l  Channel 

0 

REPORT NO. 47039 

0 .  2/HZ CY LINCOLN CWDOSITES 82L T A M  pY:220165-I SM 001 

- - PAGE NO. DYN.C.9 

r 

CnFn. m .  : 1 

01an. T y w  : C 

OOF : I44 

A C  : s  

L.V.1 : -12. OB 

I . e + O l  

I . e+OO R.so1ution : A .  nz 

Ctrl S t r a t . :  Y.111wum 

Eng. Unit : 0 

Rws (act . )  : 1.06017 0 

C O n t r .  moo: c10s.o 1000 

1 .e-01 

I .e-02 

-- Tim on u t .  l evo1  -- 
El.DS.0 : 0: PO. 3a 

Rorlning : WOO:  15 

Ti" total --- 
E1.DS.O : a: 0 2  a 
aouin ing  : 0:05:3a 

I .e-03 
--- 

I .  e-04 

Oat. : 6/ V2002 

1 .e-05 ! I I I I I I l l  I I I I I I l y "  19: 14: IS 

20 100 1000. 2000.  
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C o n t r o l  Channe l  
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Cnon. NO. : 9 

Chon. Typo : E 

OOF : 144 

A M  : 5  

I.ar.1 . -12  oa 

R s ~ l u t i o n  : 1. Hr 

C t r 1  Strat . :  Y . x i U m  

Enp. Unlt : P 

RIS I o c t . 1  : l . l l E 3 5  g 

Contr. Yodo: ClosaO loop 

-- T I M  on a c t .  I a r r l  -- 
EIapsmQ : D: DO: 30 

- m i n i n g  : 0 : O O :  IS 

--- lrn total  --- 
ElOpsaO : 0: 02: 9 1  

R u i n i n g  : 0:OS: 30 

Oat@ : 6/ S/K)OP 

19: 14: 16 
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Random 
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L i m i t  Channe 1 
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2 0 .  100 

1 . e -03  

1.  e-04 
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Chan. m .  : 4 

men. TIDW : W T 

WF : 144 

A Y  :!I 

Lave 1 : -1P. on 

nmro~ut ion : 4 .  nz 

e t r l  strmt.: Y.X$N* 

Enp. Unit : I 

R(5 (met.) : 0 .41636  p 

Contr.  Woe: C10s.d low 

-- Tim on a c t .  level -- 
ElaDBld  : 0: 00: 30 

W w i n i n g  : 0 : O O :  IS 

_ _ _  TIY total --- 
Elap8.0 : 0:  02: 20 

R w i n i n p  : O O L 3 0  

Olte : I/ S/2002 

19: 14: 16 
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-- 

Limit Channel 

l . e + O l  

I . e + O O  

1 .e-O1 

1 . e 4 2  

1 .  e-03 

i .e-04 

I .  e-05 
20. id0 * l obo .  200 

Ctrl S t r a t . :  Y I a l w m  

Eng. unit : 

w kl.) : 0.39104 Q 

Cont.r. Mae.: Clorrd loo0 

-- T i n  on a c t .  level -- 
ElaosrO : 0 00: 30 

-mining : 0:00:15 

--- T a n  to ta l  --- 
El.pS.0 : 0 : o z a  

R . u i n l n g  : 0:05:30 

__ 
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p - 2/m 
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I .e-02 

Random 
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L imi t Channe 1 

Cnan. No. : 6 

man. TVDR : W T 

m ; 144 

4w : s  
L.r.1 : -Y2. OB 

~ s o ~ u t i o n  : 4 .  ~(r 

C t r l  S t r a t . :  Morium 

Eng. unht : Q 

R(5 ( a c t . )  : 1.17- p 

contr. moo: Closid IOOD 

-- T L Y  on a c t .  l o r e l  -- 
Ei.0s.a : 0: 00; 30 

memorning : 0:OO: 15 

--- T b Y  total  --- 
EIOD¶Od : 0:OPW 

I .e-03 

Rmoininp : 0:W:W 

1 .  e-04 

Date : 6/ W2OW 

I I I I I I I I  I I I I I I I I I  I 19. 1 4  16 
1.e-05 ! 

2 0 .  100. 1000. 2000.  
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Random 
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1 .e+OO 

1 .e -01  

1.  e-02 

1 . e 4 3  

1 .e-04 

1 .e-05 
2 0 .  100. 

I 

REPORT NO. 47039 
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~ ~~ 

~~ - - 

I 

.- 
I 

m a n .  No. : 7 

Cnin. T ~ D .  : w I 

DOF : 144 

A H  : 3  

Leve l  : -12. OB 

msoiutaon : 4 .  HZ 

C t r l  Strmt.: U I L D U B  

Enp. Unlt : p 

Rw5 I i e t . )  : 0 . 7 1 1 3 5  p 

Contr .  mae: C1os.O IOOD 

O.t* : I/ 5/2009 

19: 14: 16 

1000. 2000. 
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Wyk L.borattorkr 

U W . C A  

Own. No. : I 

man. rvoe : w I 

o(y : 144 

A W  : s  

L.V.1 : -12. OB 

Resolution : 4 .  HZ 

C t r l  Stra t . :  M a l u m  

Eng. Unit : 0 

R(5 (mer.) : 0.3WOl 0 

Cont r .  mom: Clormo 1000 

-- TIM on met.  l i r e 1  -- 
E1~0s.d  : 0: 00: 30 

“ a i n s n g  : 0 : O O  IS 

T a l  t O t . 1  --- 
ElBpSlO : 0: D B :  26 

--- 

R u i n i n g  : O:DII :~O 

Oat8 : 6/ W2002 

1s: 14: 16 

0 .  
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Random 
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r 

R ~ x  LINCOLN COMPOSITES IVL T A M  PMZZOl65-I W: 001 

100. 1000.  200 

UZ 

-- TIM o n  a c t .  levrl -- 
Elapsed : O W 3 0  

R w i n i n p  : 0 0 0 :  15 

Time totel --- 
tla0s.o : 0: 02: 29 

R u l n i n g  : 0 W : W  

--- 

Oat. : 6 I  SIZ002 

IP: 14: I6 

0 .  

e - 
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MZ 
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Cnan. No. 10 

Cnan. TyDe : W T 

D f f  : 144 

A W  : I  

L e v e l  : -12. os 

~ e s o ~ u t i o n  : 4 .  nz 

c t r l  s t r a t . :  mxlrum 

EnQ. U n l t  : Q 

RYS I a c t . )  : 0.69044 Q 

Contr. moa:  Close0 1 0 0 ~  

-- T i m e  on a c t  lrvml -- 
El.DI.0 0 00 30 

“ a i n i n g  0 00 15 

--- Tim COt.1 --- 
E1aD.W 0 02 211 

R r l n l n p  0 05 30 

0.t. : 6/ WZWP 

19: 14: 16 

IO .  
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p - a / H l  R3Z LINCOLN COUWSITES 82L T U W  PN 220115-1 YC: 001 
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1. e-04 

1 .e-05 
20. 100. 
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== c 

cnmn NO 11 

Cnan TvDr w 7 

WF 144 

AW 5 

Lrva 1 -12 OB 

Fhrolutlon 4 nz 

ttrl  Str i r  YIximm 

En9 unit o 

R 6  k t  ) 1 58379 0 

Contr MOOD ClosmO IDDD 

-- TIW on act 1rv.l -- 
0 00 30 Eiwsea 

RmalninO 0 00 15 

--- 1 1 1  t o t a l  --- 
Elmoseo 0 02 20 

-mining o 05 30 

D l t D  . 61 512002 

19: 34: 16 

1000. 2000. 

nz 
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L i m i t  Channel 

wyb bbontorkr 

M V  LIWCRW COMPOSITES 8n. TANK Rt220165-1 yl: 001 

m e n .  No. : 12 

Cnrn. Tvoo : w T 

WT : 144 

A* : 5  

L.V.1 : -12. OB 

~ e s o i u t i o n  : 4 .  MZ 

Ctrl S t r i t . :  Maximum 

Eng. unit : g 

R(s 1.ct.j : 1.- 9 

Contr. moo.: Clos.0 loop 

-- T i m a  on u t .  l r v o l  -- 
ElbpS8d : 0: W: 30 

nomjning : 0:OO: 15 

--- TA.8 t o t a l  --- 
Llbpeaa : 0: 02: 211 

R I u i n i n g  : 005:M 

. . . .  
2 0 .  1 do 1000. 20c 

nr 

D . t o  : 6 I  5IK)OI 

19: 1 4  16 

I O .  
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RANDOM PLOT NO. 14. 
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Control 

DOF : 2eBB 

L.V.1 : 0 .  OB 

R s o l u t i o n  : 4 .  nz 

€no. uni t  : g 

W Ioct.1 : S.16311 p 

R*5 I r a f . 1  : 4.413437 9 

c o n t r .  hoe.: CIDs*d 1000 

-- T i n  on a c t .  level -- 
ElW8.0 : 0 :  03: 00 

Rmulnlng : 0 : O O : O O  

--- T i n  t o t a l  --- 
ElaDs.0 : 0: 0 6  16 

R u i n i n g  : 0 : O O O O  

O . t m  : I/ 512002 

19: 51: 29 

I 

20. 100. 1000. 2000.  
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Control Channel 
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1 .e+Ol 

1 .e+QO 

I. e-01 

1 .  e-02 

1.  e-03 

I .e-04 

I, e-05 
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2 0 .  10-0. i obo .  200 

-- T i n  on a c l .  Ier*l -- 
Elemma : 0: 03: 00 

R u l n i n p  : 0 : O O : O O  

1 1 1  total  --- 
EIaDmQ : 0: 06. 16 

m w i n i n g  : O : O O : O O  

_-- 

0.ta . I /  5/2002 

19: 51: 29 

0. 

nz 

c 



Random 

Le47039 x wuu 

X & X I S  NOTCH OUAL. 

RANDOM PLOT NO. 16 
REPORT NO. 47039 

PAGE NO. DYN.C.23 

Control Channel 

1 .e+Ol  

1 .e+OO 

1 .e-01 

1 .  e-02 

1. e-03 

1 .e-04 

i . e 4 5  
20. 100. 

Chan. m. : 2 

Cnan. typ. : C 

wc : 144 

A* : I  

L.V. 1 : 0 .  OB 

Resolution : 4 .  w. 

C t r l  Strat . :  Y . r l u 8  

Enp. Unit : 0 

RB l.ct.1 : 4.7w4 0 

Contr. -08: Clos80 lnoc 

-- Tim on a c t .  1rv.l -- 
Elaossd : 0: 03: 00 

Remining : 0:OO:OO 

--- Tim total --- 
E18DS.d : 0:06: 16 

m u i n r n g  : 0W:OO 

0.1. : W 5/2002 

1% 51.29 

1000. 2000. 
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man. NO. : 3 

man. lyom : I I 

WF : 144 

AW : s  
L*** 1 : 0 .  OB 

Rsolut ion  : 4 .  nz 

C t r l  S t r a t . :  YIIIWD 

En@. Unit  : 0 

Rys Iact.1 : 3.70301 0 

Contr. woe:  Close0 looo 

I 1  , I  I , 1 1 1 1  
I I I I 1  1 1 1 ,  I I I I I 1 I I I  
I I I I I 1  I l l  1 I I I I I I I I  

-- T~I. on a c t .  I ~ W I  -- 
flapr.6 : 0: 03: 00 

~ m m i n i n g  : O:OO:OO 

--- T I Y  to ta l  --- 
~iaosae : 0: 06: 16 

nmubning : O : O O : O O  

2 0 .  160. iobo. 2000.  

HZ 

Data : I/ 5/2OoP 

19: 51: 89 
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Random 
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L i m i t  Channel 

g ’ Z M a  U l V  LINCOLN COMPOSITES IZL. TANU W.ZW165-1 Ye 001 

I . e + 0 1  

1 .e+OO 

1 .e-01 

I .e-02 

I . e -03  

i .e-04 

I. e-05 ioo .  lobo. 200 2 0 .  

HZ 

Cnan. No. : 4 

man. Tyo. : II T 

Doc : 144 

M F  : 5  

Lava 1 : 0 .  dB 

~ , B o i u t i o n  : 4 .  HZ 

c t r l  S t r a t . :  I U x i N m  

Eng. Unit : 9 

Rys l a c t . )  : 1.43905 9 

Contr. ma.: C~DIIO lo00 

- 

= -- 11- on a c t .  l*v*l -- 
~ ~ a p s e a  : 0: 03: DO 

R u i n i n g  : 0 : O O : O O  

--- T i n  tOt.1 --- 
f~mnroa : 0: 06. 16 

R u i n i n p  : 0 . O O : O O  

I 

~- 

= 

- 
Oat. : I/ W2008 - 

19: 51: 29 
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Random 
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1 . e + O O  
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1 .  e-02 

1 .e-03 

1 .  e-04 

1 .e-05 
20 !do. lobo. 200 

nr 

cmn. m. : 5 

man.  TIP. : II I 

wc : !44 

AW : 5  

L.V.1 : 0 .  OB 

R.soIutron : 4 .  HZ 

Ktrl S t r a t . :  Y . r l r ~ m  

Ens. wit  : g 

W S  IaCt .1  : 1 73802 g 

C o n t r .  Moo.: C1or.a 1008 

-- T I w  on a c t .  lmval -- 
Eiaossa : 0: 03: 00 

R.u ln inp  : 0:OO: 00 

--- TI- I o t a 1  --- 
flBPSI0 : 0106: 16 

R u l n l n p  : 0 : O O : O o  

DItl : 6 /  5/20#2 

19: 51: 29 

0 .  



Random 

cC47039 X UOUU 

X A X 1 5  NOTCH WM. 

RANDOM PLOT NO. 20 

REPORT NO. 47039 
PAGE NO. DYN.C.27 

L i m i t  Channel 
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Random 
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L i m i t  Channel 

1 . e + O l  

1 .e+OO 

1 .e-01 

i .e-02 

1. e-03 

1 .  e-04 

I .e-05 
2 0 .  l obo .  2oa 

cnen. NO. : 

Chnn. TIP. : 

WF 

A I I F  

L.V.1 

Rasolut ron : 

c t r l  s t r a t . :  

Eng. unit : 

Rys l.Ct.1 : 

conrr.  ma.: 

e 

U T  

144 

5 

0 .  ae 

4 .  HZ 

w r x r u .  

9 

2.0?S76 p 

C10S.d 1OOD 

-- 11- on .et h v . 1  -- 
El.DSW . 0 03.00 

r r V r n l n 9  : 0 ' 0 0  00 

--- T I M  t0t.l --- 
E1npi.a : 0.06 .  16 

R u r n r n g  . 0 . 0 0  00 

Dsto : 6/ 5/2002 

19: 51: 2¶ 
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L i m i t  Channel 

g - 2 m  FUX LINC" COwPOSIlES E a  TANK Ptt220lM-1 yr: 001 

1 .e+01 

I . e + O O  

i .e-Oi 

1. e-02 

1.  e-03 

1. e-04 

I .  e-05 

Cnan. No. : 9 

Cnan. TIDO : I# T 

WF : 144 

AW : s  
Leve l  : o on 

R.SDIUCIO~ . 4 .  nz 

err1 Stra t . :  maximum 

Eng. unit  : g 

a s  r.ct.1 : 7.56619 g 

Contr. mae: C ~ O S O O  IODD 

-- T i n  on a c t .  level -- 
EIe~sed  : 0: 03: 00 

m u i n i n p  : 0 : ~ :  00 

--- T i Y  t 0 t l l  --- 
E1a~S.a : 0 ~ 0 6 :  I 6  

" a i n i n g  : D: 00:oo 

Oata : I/ S/?OOZ 

$0. 51: Z9 

0 .  
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Limit Channel 

REPORT NO. 47039 
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1 .e+Ol am. NO. : IO 

cnrn. TYDI : n I 

DQT . 144 . 

A M f  : 5  

Level : 0 on 

nesolution : 4 .  mz 

Etrl Strrt . :  Y . x i W m  

Eng. u n ~ t  : 

R5 I.CL.) : 3.36252 0 

contr. man: cjosnd IDOP 

1. e+OO 

1 .e-01 

I .e-02 

-- rima on a c t .  1rv.1 -- 
Eiaosea : 0: 03: 00 

b r i n i n g  : 0:OO:OO 
1 .e-03 --- Tjm total --- 

Elaosna : 0 . 0 6  16 

Remaining : 0 : O O . O O  

1.  e-04 

D a t m  : I/ 5/200P 

19: St: 29 

1 .e-05 
20 3 

100. 1000. 2000. 
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1 .e-05 

Random 
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Limit Channel 

2 0 .  100. 

REPORT NO. 47039 
PAGE NO. DYN.C.32 

M a n .  No. : 1 i  

cnan. TYD. : w T 

M F  : 144 

A W  : 5  

L.V. 1 : 0. d6 

Rrrolutlon : 4. nz 

Ctrl Strat . :  MYIIBLJD 

ma. U n r t  : g 

Rw5 laCt.1 : 6.737Sl 0 

C O n t r .  Wad.: C1OS.d lDoD 

-- TI- on a c t .  i.vri -- 
Elmmad : 0: 03: 00 

R.mmininp : moo: 00 

Time to ta l  --- 
Ela~a.0 : 0 : 0 6 :  I6 

nmmsininp : o:oo:oo 

--- 

1000. 2000.  

n2 



Random 

Le47039 X WOUU 

X A X I S  MTCH W U .  

\ /  

RANDOM PLOT NO. 26 

I 

L i m i t  Channel 

Q’Z/I(Z R4Y LINCDCM COWOSITES Wl. T A W  PN: 220065-1 SN 001 

1 . e+Ol  

I .  e+OO 

1.e-01 

I. e-02 

1 . e -03  

1 .  e-04 

1. e-05 

I I I I I l l  I I I I 1 I C 1 1  L 1 I I I I I I I  1 I 1 I I I I I I  1 4 
I 1  I L I I I  I I I  I I I I I I I I I  I I I I I I I I I  1 

J I I I I I I I I  I I I I I I I I I  4 
I 

I 1 1  I I I I L  I I I I I I I I I  

I 

I 

L 

REPORT NO. 47039 
PAGE NO. DYN.C.33 

~ 

1 

cnm. NO. : n 

Cnan. Tyom : u I 

WF : 144 

AW : I  

L.V.1 : 0 .  dE 

R.SOIUCIO~ .. 4 .  nz 

C t r l  S t r a t . :  Y I x i u m  

€ne. unit : 

Rb I a c t . )  : 5.2202s Q 

Contr. mew: CloswO loo0 

-- T i v  on a c t .  lmv.1 -- 
E ~ U D S ~ O  : 0: 03: 00 

R m i n i n g  : 0 : W : O O  

--- T l U  total --- 
EIaDsma : 0: 06: 16 

R u i n i n g  : 0W:OO 

Owto : 6/ S/K)OP - 
1 9  SI: 29 

0 .  

4 

i I I I I  L 1 1 1 1  I I I I I I I I I  
I 1 1 1  I I I I f  I I I I I I I I I  J 

20. 100. 1000. 200 

nx 

9 



RANDOM PLOT NO. 27 

T 

Random C o n t r o l  

LINCRN 47039 MIU 

X AX15  Po51 ALMW -1208 

Y*xInun OF C I  c cz 

I . e + O l  

1. e+OO 

1 .e-01 

i . e 4 2  

1 .  e-03 

1 .  e-04 

I .e-05 

REPORT NO. 47039 
PAGE NO. DYN.C.34 

-- 11" on u t .  level -- 
ElaDsea . o:W. 30 

Remmining : 0:W: 15 

T I N  to ta l  --- --- 
~ ~ m o m ~  : 0: 01: u 
F b u i n r n g  : O : M : 3 O  

Data : 6/ 5/2002 

LO: 04: 10 

10. 



RANDOM PLOT NO. 28 

Random 

LINCOLN A7039 W U  

x A X I S  POST RWWW -i* 

C o n t r o l  Channel 

D'2/H. c i  LIKOLN COMWSITES 8a TAM m2201SS-1 Ye 001  

1 .e+Ol  

1 .e+OO 

1 . e - 0 1  

1 .  e-02 

1 .e-03 

1 .  e-04 

1 .e-05 

REPORT NO. 47039 
PAGE NO. DYN.C.35 

-- Tim on met.  l*v.l  -- 
ElaOSeO : 0: W: K) 

"lnlng : ow: 1s 

--- Tlm total --- 
El~o1.0 : 0. 01: 53 

k u l n i n g  : 0:OS:M 

ODte . I/ 5/200P 

20: 04: 10 

0 .  

L 

c 

s 
r 



RANDOM PLOT NO. 29 

Random C o n t r o l  Channel 

LINCOLN 47039 W4L 

X AX15 POST R M O Y  -1268 

o - a m  CB LIMCOLN COMPOSITES I P L  T U W  Pk2Z0165-1 %. 001 

1 .e+Ol  

1.  e+OO 

1 .e -01  

1 .e-02 

1. e-03 

1 .e-04 

1 .  e-05 

REPORT NO. 47039 
PAGE NO. DYN.C.36 

Cnmn. No. : 1 

man. T V D ~  : t 

WF : 144 

4uF : I  

L.V.1 : -12. dB 

msolution : 4.  nt 

Err1 S t r a t . :  Y . X I N ~  

Eng. unlt : p 

W Iact .1  : 1.12096 p 

Contr. 106.: C1018a 1000 

-- T i n  on a c t .  1ev.l -- 
EIe0S.d : 0: 00: 30 

R u i n i n g  : O W :  15 

--- T i "  to ta l  --- 
EIaosed : 0: 01: 113 

R u t n l n g  : 0 : 0 % 3 0  

OW0 : 6/ S/2002 

20: 04: 10 
' ' ' " " I  

2 0 .  100. 1000. 2000.  



RANDOM PLOT NO. 30 

Random 

LINCOLN 47039 DUAL 

x AXIS POST RUWY - 1 a a  

Limit Channe 1 

REPORT NO. 47039 
PAGE NO. DYN.C.37 

1 .e+Ol  

1 .  e+OO 

i .e -01  

i .e-02 

1 .e-03 

1 .e-04 

1 .e-05 

Cnan. no. ; 3 

m a n .  TIP. : W 1 

WF : 144 

A* : s  
L.V. 1 : -12. dB 

Resolution : A .  nz 

C t r l  S t r a t . :  Y.IIW~ 

Enp. Unl t  : 0 

RIS I.Ct.) : 0.9957s 0 

contr. Haode: Close0 loo0 

-- lime on a c t .  level -- 
E IaueeO : 0: 00: 30 

R u i n j n g  : 0:OO: 15 

12" total  --- 
Eimps.a : 0: 01: u 

--_ 

R u l n l n g  : 0:01):30 

O.t8 : 6I 5/2002 

I I I I I I I l l  I I 
20: 01: IO 

2 0 .  100. 1000. 2000. 

HZ 



RANDOM PLOT NO. 31 

1 .  e+OO 

1 .e-01 

1. e-02 

I .e-03 

Random Limit Channel 

LINCOLN 47039 OVAL 

X A X I S  W S T  R M O Y  -ladB 

1. e 4 4  

1 .e-05 
20 

RlV L I N C A N  COWOSITES B2L TU*( RtZWl65-1 SCt 001 

100. 

REPORT NO. 47039 
PAGE NO. DYN.C.38 

wyk LaorrtoriM 

o-.u 

Cnrn. No. : 4 

Cnrn. T y w  : n T 

WF : 114 

&W : 5  

L.V.1 : -12. a8 

Resolution : 4. nz 

Ctrl S t r a t . :  W l I U B  

Enp. wit : 9 

RWS k t . )  : 0 4261 9 

C W I t r .  md8: ClOSBO 1000 

-- Tim on a c t .  lev81 -- 
Elrosca : 0: 00:.30 

R v i n r n g  : 0:oo: 15 

T i Y  total --- 
ElaDSOa : 0:01:S3 

--- 

Remaining : 0 : 0 5 : 3 0  

Dat. : I/ SIPQOP 

20: 04: 10 

iobo. 2000. 

HZ 



.- 

*A 
RANDOM PLOT NO. 32 

Random L i m i t  Channel 

LIWOLN 47039 OUAL 

x A X I S  POST FIAKIOY -1lOE 

9-2mz R l Z  LINCOLN COwPOSITES WL TAMK Rc 220165-1 Sn: 001 

REPORT NO. 47039 
PAGE NO. DYN.C.39 

1 .e+Ol Cnrn. NO. : 5 

man. tyom : n 1 

WF : 144 

AW :?I  

Lrvml : -12 ea 

1 .  e+OO wsoiutron : 4 .  IU 

C t r l  Strrt.: nm8L.u~ 

Lng. Unlt : 0 

Rys I . C t . 1  : 0.40529 9 

Cont r .  mod.: Closma looo 

1 .e-01 

1 .e-02 

-- TLII On b e t .  1rV. l  -- 
EI.DS.~ : 0: 00: U) 

amunnrng : 0: DO: I5 
1 .e-03 --- T l U  torr1 --- 

Elr~seO : 0: 01: 53 

k u i n l n g  : 0:05:30 

1 .  e-04 

Date : 6/ smot 
20: 04: 10 

I .e-05 
20 l o o  * 1000. 2000. 

na 



RANDOM PLOT NO. 33 
REPORT NO. 47039 

PAGE NO. DYN.C.40 

Random L i m i t  Channel 

L~NCOCN 17039 OUAL 

X AXIS POST RANDOH -12dB 

9-2/nz WX LIHCOCN COYWSITES E2L TANU PH220115-1 yl: 001 

c 

1 .e+Ol  

1 .e+OO 

1 .e-01 

1 .e-02 

1. e-03 

1 .e-04 

1 .  e-05 ' ' ' " " I  
20. 100. 1000. 200 

la 

cnan. W O .  : 6 

cnan. TVD. : II T 

WF ; 144 

A V  : 5  

LaVal  : -12. on 

msalution : 4 .  nz 

Ctrl S t r a t . :  Y . I I U D  

Eng. mit : Q 

R1S Iact .1  . 1.19433 9 

Contr. Moo*: Clomeo 1aou 

-- T I N  an met. l eve l  -- 
Elaesna : 0: 00: 30 

" a l n i n p  : 0:W: 15 

T i n  t o t a l  --- 
EI.D¶IQ : 0: 01: 53 

mamining : O:OII:M 

_ _ _  

Oat* : S/ 5/?002 

20: 01: IO 

0 .  



RANDOM PLOT NO. 34 

I 

REPORT NO. 47039 
PAGE NO. DYN.C.41 

Random L i m i t  Channel 

L~NCOLN 47099 DUAL 

x A X I S  POST RANWLI -la08 

Q - P M  T Y V  LINCOLN COrOOSITES IZL T M  p ) c U O 1 6 5 - 1  9: 001 

I .e+Ol 

1 .e+OO 

I .e-01 

I. e-02 

I .e-03 

1. e-04 

I ,  e-05 . .  

20. 160. 1000. 200 

H t  

wyb Lamtoria# 

E M . U  

cnm. no_. : ? 

&an. T;P. : 'w T 

WF : 144 

4w :!I 

Leva 1 : -12. 08 

*.olutIOn : 4 .  fu 

Ctrl Strat . :  Y . x l m u ~  

Eng. Unit : 9 

RCJ lact.1 : 0.71712 Q 

Contr. Woe: Clo8eo loop 

-- T i n  on act level -- 
El.pS.0 : 0: 00: 10 

R"1np : 000:1s 

--- T I N  total --- 
Elnps.0 : 0: 01: 53 

Rnrtninq : 0:OS:M 

nata : 61 5/200? 

20: 04: 10 

I O .  



0'2/UX 

1 .e+01 

1 .  e+OO 

1 .e-01 

1 .  e-02 

I .e-03 

1 .e-04 

I .e-05 

RANDOM PLOT NO. 35 

Random L i m i t  Channel 

LINCOLN 47039 OUU 

x 4x15 w 5 T  R 4 m  -1200 

20.  100. 1000. 200 

HZ 

REPORT NO. 47039 
PAGE NO. DYN.C.42 

m a n .  #a. : I 

man. T Y D ~  : w T 

WF : 144 

4w :!I 

L8V.l : - I ? .  OB 

Maolutron : 4 .  HZ 

Crrl S t r a t . :  ~ . x i . u m  

Eng. unit : a 

W5 [act . )  : 0.36711 0 

Contr. YOoa: Cloama 1 0 0 ~  



RANDOM PLOT NO. 36 

Random L i m i t  Channel 

LINCOLN 47039 W A L  

X A X I S  Wsl R A W  -ladB 

I 

REPORT NO. 47039 
PAGE NO. DYN.C.43 

I 

I 

I 
U3X LINCDCH COrDOSIlES 02L TANK Plt22016S-1 y(: 001 

W 



RANDOM PLOT NO. 37 

c 

Random L i m i t  Channel 

L I K O L N  47039 QUAL 

X AXIS POST RAMOW - 1 a B  

1 .e+Ol  

1 .e+OO 

1 .e-01 

1.  e-02 

1 .e-03 

1 .e-04 

1 .  e-05 
100. 1000. 200 2 0 .  

REPORT NO. 47039 
PAGE NO. OYN.C.44 

Wyb Laborat0ri.r 

e w . c *  

Chan. No. : io 
OImn. Typ. : w T 

DOF : 144 

A Y F  : I  

L.V.1 : -12. dE 

Reso1utkon : 4 .  nz 

Ctrl 5 t r i t . :  UK~UID 

Eng. unit : g 

RMS (act . )  : 0.64372 Q 

t o n t c .  MOO.: Closao loop 

-- Ti -  on a c t .  leva1 -- 
ElWSaO : 0: 00: 30 

h u k n l n g  : 0 : O O :  15 

--- T a n  to ta l  --- 
EI.os.0 : 0: 01: sa 
R U i n k n g  : O : O % ~ O  

Oat. : I/ W2002 

20: 04: IO 

0. 



*A 
RANDOM PLOT NO. 38 

Random L i m i t  Channel 

LINCOLN 47039 W A C  

X A X I S  Po51 R W Y  -1268 

1 .e+Ol 

1 .e+OO 

1 .e-01 

1.  c-02 

I. e-03 

1.  e-04 

1 .e-05 

REPORT NO. 47039 I 

PAGE NO. DYN.C.45 



RANDOM PLOT NO. 39 

.. 

CI 

.. 

e 

II 

Random L i m i t  Channel 

LINCOLN 470- W M  

x AXIS POST RANDOM -1208 

g - z m  R4V LINCOLN CorWSITES WL T A N K  Wi?i?016S-l Yt 001 

1 .  e+OO 

1 .e-01 

1 .e-02 

1. e-03 

1. e-04 

1 .e-05 
2 0 .  100. 1000. 200 

REPORT NO. 47039 
PAGE NO. DYN.C.46 

cnan. NO. : 12 

C n m .  l y o e  : W 1 

wc : 144 

AW : 5  

Level -12 en 

R.SOIuCIO(\ : 4 .  H1 

C t r l  S t r a t . :  Y . r i w m  

Eng. wit : g 

tWS Iect .1  : 1.1OZ35 Q 

Contr. m a :  Closoa IOOD 

-- TIY on a c t .  level -- 
Ela~sed : 0: 00: 3Q 

R.Mlf!ing : 0:oo: 15 

--- 1)" tOt .1 --- 
Ela0s.d : 0 01: 53 

M u i n i n g  : 0:05:30 

O.te : I/ 5/200P 

a: 04: 10 

10. 



Random 

LINCOLN 47039 (UU 

x A X I S  POST S I N  -1ZddB 

MAXIWUY OF C I  P cz 

1 . e + O l  

1 .e+OO 

1 .e -01  

1 . e 4 2  

1 .  e-03 

1 .  e-04 

1 .e-O5 

RANDOM PLOT NO. 40 

C o n t r o l  

I 

REPORT NO. 47039 
PAGE NO. DYN.C.47 

- ~ 

I 

I 

- 
W 

3 



REPORT NO. 47039 
PAGE NO. DYN.C.48 RANDOM PLOT NO. 41 

Random 

LIllCOLN 47039 O U U  

X A X I S  POST SINE -ladB 

Control Channel 

0 - Z I H Z  C9 LINCOLN COMPOSITES 62L T A W  PWB2016I-1 Yt 001 

Cnm. No. : 1 

Cnbn. TVD. : C 

OaF : 144 

A Y  : I  

L.V.1 : -i?. dB 

Rsolut ion : 4 .  FU 

C t r l  Strat.: w r x l u m  

En#. un l t  : 0 

RB I a c t . 1  : l.OI%?O g 

contr. ha.: cioseo l o w  

1 . e+OO 

- 

Y 

1 .e-01  

4 1 I I I 1 . 1  1 1  I I I I I I I I I  

I I I I I I l l  I 
I I I 1 I I l l  1 1 I I I I I I I  

1 .  e-02 
~ 

i I I , 1 1 1 ,  I I I I I I I I I  
I 1 I I I I l l  I I I I I 1 1 1 1  

-- limb on b e t .  1.v.l -- 
ElmDS.0 : 0: 00:- 

mmintng  : 0 : ~ :  in 

T i n  t o t a l  --- 
El.US.0 : 0: 01: 46 

amwining : O : O ~ : S ~  

--- 
1 .  e-03 

1 .  e-04 

1 .  e-05 . . . . . . . .  I . . . # . I .  

20 100. lobo. 2000. 

FU 



RANDOM PLOT NO. 42 

C o n t r o l  Channel 

1 .e+Ol 

1. e+OO 

1 .e-01 

1 .e-02 

1 .e-03 

1 .e-04 

1. e-05 
1000. 200 20. 100. 

I 

REPORT NO. 47039 
PAGE NO. DYN.C.49 

~ 

U 

Chm. NO. : Z 

Cnmn. Tyo. : C 

DOF . I44 

IWF : 5  

L.*.I : - I ? .  OB 

noso~ution : 4 .  nt 

Ctrl Strat . :  Y . s l m m  

Enw. unit : w 

Rys lact.1 : 1.15003 9 

Contr. mom: Closed 1000 

Oat. : 6 /  W10OP 

20: m. 27 

0 .  

n 

1 

nr 



RANDOM PLOT NO. 43 

Random L i m i t  Channel 
LIWeoCN 47039 O O U  

x AXIS WST SIN - w e  

REPORT NO. 47039 
PAGE NO. DYN.C.50 

i . e+oi  
I 1 I I I I I I  1 I 1 1 1 ,  

1 1 1 1 1 1  1 1 1 1 1  

1 I I L L L L  

1 I I I I I I I  1 I I I 1 1 1 1 1  Cnan NO. : 3 

1 .e+OO 

1 .e-Oi 

1 .e-02 

I. e-03 

I. e-04 

1.  e-05 
2 0 .  100. 

Chin. l i p @  : n T 

WF : 141 

.IC : 5  

LlV.1 : - I? .  dB 

R?solution : 4 .  nz 

C t r l  S t r a t . :  Wainum 

Eng. unit : p 

Ays Iact.) : 1.0124S g 

Contr. -8: Clos80 1000 

-- T ~ N  on a c t .  I ~ W I  -- 
L l O O D l d  : 0: 0 0  26 

IWUInlng : 0:OO:  19 

--- T i Y  total  --- 
ElDOS@O : 0:Ol: 46 

R v i n s n g  : 0 0 % 3 A  

Oat8 : I/ 5/2009 

20: 29: 27 

1000. 2000.  

nz 



RANDOM PLOT NO. 44 
REPORT NO. 47039 

PAGE NO. DYN.C.51 

g.z/ru 

i . e+Ol  

i .e+OO 

I .e-01 

1 .e-02 

I .  e-03 

I .e-04 

1 .e-05 

Random Limit Channel 

LINCOLN 470% OUAL 

x A X 1 5  POST SINE -1268 

R I V  LINCOLN COwWSltES B2L T A W  PW220165-1 Yr 001 
- 

100. 1000. 200 2 0 .  

-&n. wg. : 4 

man. TIDO : n T 

WF : 14J 

AWF : 5  

L.V.1 : -52. ea 

R s o l u t i o n  : 4 .  nr 

C t r l  S t r a t . :  W ~ . l u m  

Eng. Unit : g 

Rws (act . )  : 0.5231a 0 

Contr. WcM: Clossd ~ 0 0 0  

-- Tim on a c t .  lovol -- 
EI.PSId : 0: 00: I 

C*winlnp : WOO: 19 

--- TlW to to1  --- 
EIapseO : 0:  01: 4 6  

R o u i n i n g  : 0:06:34 

Oat. : 6/ 5/2OOZ 

20: #: 27 

0 .  

m 

6 r 

Ha 



RANDOM PLOT NO. 45 

Random 

LIMCDCN 47039 DUAL 

X A X I S  POST SINE - 1 a B  

Limit Channel 

i . e + O l  

i .e+OO 

1 . e 4 1  

1. e-02 

1. e-03 

1. e-04 

1 .e-05 

I 1 I 1 1 1 1 1  I I 1 I I I I I I  3 I 
I 1 I I I l l  1 I I 1 1 1 1  1 

1 I , t i l l  rn 1 I ,  1 I 1  I 1 I I I I I l l  I I 111 I I I I 1  I I 

20 .  100. 1000. 200 

H1 

REPORT NO. 47039 
PAGE NO. DW.C.52 

m a n .  N O .  : s 
cnm. TVDI : w T 

DOF : 144 

WF : 5  

L 8 W  I : - 1 2 .  eo 

uaroIution : 4 .  cu 

c t r l  strat.: maximu. 

EnO. unit : u 
W45 (Kt.1 : 0.48091 

contr.  yoom: Clorro low 

-- r i m  on a c t .  irvri -- 
ElaDSW : 0: 00: 26 

R u l n l n p  : O:OO: 19 

T I M  tot.1 --- 
C1.DS.O : 0: 01: 46 

--- 

R u l n r n g  : 0:01:34 



RANDOM PLOT NO. 46 

Random L i m i t  Channel 

LINCDCN 47039 WAL 

REPORT NO. 47039 
PAGE NO. DYN.C.53 

wyb laboratorkr 

uLc.lll.u 

20. 100. 1000. 2000. 

nr 



1. e+OO 

I 

1 .e-01 

Random 

LINCOLN 4'7038 OUAL 

x AXIS POST SINE -1268 

RANDOM PLOT NO. 47 
REPORT NO. 47039 

PAGE NO. DYN.C.54 

L i m i t  Channel 

R2Y LINCDCN COMPOSITES T A M  Pht220115-I SN: 001 

t 1 I 1 1 I I I I  1 I 1 1 I I l l ,  
I I 1 1  1 1 1 1  1 I I I I I I I I  i 

I 

I I I I , I ,  I I I I I I I l l  1 I I I I L I l l  I I I I I I I l l  

I 

1 . e 4 2  

1 . e 4 3  

1.  e-04 

1.  e-05 

than. No. : 7 

Chin. Type : Y 1 

OOF : 144 

*IF : s  
L e v e l  : -12. OB 

Remolution : 4.  ut 

Ctrl S t r a t . :  Y l r i ~ m  

Eng. Unit : 0 

RYS I a c t . )  ' 0.71161 g 

contr .  moe: CIOICO loop 

-- Ti- on a c t .  I e v i l  -- 
ElapS.0 : 0 : w ~  

R w l n l n p  : 0: 00: 19 

--- T I N  t 0 t . l  --- 
~ i n p s r o  : 0: 01: 16 

-Mining : 0:0%34 

2 0 .  100. lobo .  2000. 

H I  



RANDOM PLOT NO. 48 

r 
REPORT NO. 47039 

PAGE NO. DYN.C.55 

Random L i m i t  Channel 

LlWCOCN 47039 O U U  

x A X I S  POST SINE -12068 

1 . e + O l  

i . e+OO 

1 .e-01 

I. e-02 

I .e-03 

1 .  e-04 

I .e-05 , .  
2 0 .  100. 1000. 200 

HZ 

Chon. NO. : E 

chon. Typa : W T 

w : 144 

A* : ¶  

L.V. 1 : -$a .  QD 

noaolution : 4 .  nr 

Ctrl strat . :  t40il.u. 

En@. Unjt  : e 

RCg t a c t . )  : 0 . 4 3 9 1  s 

Contr. WOO: Clo8.6 1000 

-- ~ i . 0  on a c t .  m v o l  -- 
El.O*.O : a: 0 0  a 
R u i n i n g  : 0:oO: 19 

--- TL.0 to ta l  --- 
El.psO0 : 0: 01: 46 

m*uininp : 0:05:34 



RANDOM PLOT NO. 49 

Random Limit Channel 

L I K O L N  47039 WAL 

X A X I S  W S T  SINE -1268 

Q'2/nZ R 3 X  LINCOLM COWOSITES WL T A M  Prt2201KS-1 W: 001 

. .  

-4 

c 

1 .e+Ol 

1 .e+OO 

1 .e-01 

1 .e-02 

1.  e-03 

1.  e-04 

I .e-05 

REPORT NO. 47039 
PAGE NO. DYN.C.56 

m a n .  m. : 

Cnan. T ~ D .  : 

WF 

A Y  

L.V.1 

Roan l u t  I on : 

Ctrl S tra t . :  

Eng. unit : 

w lace.)  : 

Contr. noom: 

-- T I N  on a c t .  iavrl -- 
Elaoroa : o w : =  

mmininp : o:m 19 

--- T I N  total  --- 
ElaDlmO : 0: 01: 46 

m u i n i n g  : 0 : 0 5 :  34 

Oat0 : I/ S/0002 

20: 29: 2? 

0 .  



RANDOM PLOT NO. 50 

REPORT NO. 47039 
PAGE NO. DYN.C.57 

L i m i t  c h a n n e l  

HZ 



RANDOM PLOT NO. 51 

Random L i m i t  Channel 

LIWCWN 41039 OUAL 

X A X I S  POST S1M - I & B  

1 .e+Ol  

1 .  e+OO 

1 .e-01 

1. e-02 

1 .e-03 

1 .  e-04 

1 .  e-05 
20 100. 

REPORT NO. 47039 
PAGE NO. DYN.C.58 

h e n .  NO. : 

Cnan. Tyom : 

mF 

AW 

L.V.1 

R a o k u t  Ion : 

C t r l  S t r a t . :  

€no. U n i t  : 

ng (act . I  : 

Contr. woe: 

-- T i n  on u t .  1mv.1 -- 
Eiooaaa : 0: m. 26 

R I o I n i n g  : 0 : O O :  19 

1I-o  totmi --- 
Elooaoo : 0 01: 46 

R r i n I n g  : O:OI:J4 

--- 

iobo.  2060. 

nr 



RANDOM PLOT NO. 52 
REPORT NO. 47039 

PAGE NO. DYN.C.59 

Random 

LINCOLN 47039 WIL 

x AXIS Po51 SINE -1-8 

L i m i t  Channel 

1 .e+Ol  

1. e+OO 

1 .e-01 

i .e-02 

1 .  e-03 

1 .e-04 

1 .  e-05 

cnm. 110. : 12 

man. Tyoa : W 1 

DQF : 144 

AWF : 5  

L.V. 1 : -12. 08 

I W S O I U ~ ~ O ~  : 4 .  nz 

C t r )  S t r a t . :  U u i u m  

Eng. wi t  : D 

RIS I a c t . 1  : 1 .44968  0 

cmtr. mom: Clos.0 lo00 

-- r i ly  on a c t .  10v.1 -- 
Elapm.0 : 0 :  00: P I  

Rmainmg : 0 : O O :  (9  

--- T i n  totel  --- 
El.OS.0 : 0: 01: 4 6  

t w r i n i n g  : 0:05:34 

Data : 6I W2000 

20: 29: 27 

-10 . 



21 

1 . e+O 1 

Random 

LlUCOLN47039 ACCPT 

X / A X I S  

Y A X I W Y  OF Cl C E P  

RANDOM PLOT NO. 53 

Con t r D  1 

A C C E P T M E  LEVEL 

I I I I I1111 I I I I I I I I I  I 
I . ~ + O O  j I I I I I I l l  I I I 1  I I I I I  

I 1  L ,  I 1 I I I I I  
J I I I I I I l l  I I I 1  I I I I I  

1 .e-01 

I .e-02 

1 .e-03 

1 .e-04 4 I I I I I I l l  I I I I I I I I I  
L , I ,  I L , , , I ,  

-4 1 1 I L I I I I  T I I 1 I I I I I  I 

1 .  e-05 

REPORT NO. 47039 
PAGE NO. DYN.C.60 

OOF : PEE 

Lave J : 0. 00 

RsoJution : 4 .  HZ 

En#. Unit : 0 

R1S b e t  I 4 SO487 

R1s k.1 I . 3.22026 Q 

c o n t r .  mom: closed IOOD 

Wt. : 6/10/?00? 

13: 19: 00 . . . . . . . , . . . , . . . . 
2 0 .  100. 1000. 2000. 

Hz 



RANDOM PLOT NO. 54 

Random 

L t K R N 4 7 0 3 9  ACCPT 

X / A X I S  

Control Channel 

i . e + O l  

1 .e+OO 

1 .e-01 

i .e-02 

1 .e-03 

1 .e-04 

I .e-05 
20. 160. lobo.  200 

HZ 

~- 
I 

REPORT NO. 47039 
PAGE NO. DYN.C.61 ~- 

m 

cnrn. NO. : 1 

Cnrn. Type : C 

OOF : 144 

AWF ; s  

L.V.1 : 0. 06 

Rrsolution : 4 .  t!z 

C t r l  S t r r t . :  Maximum 

Enp. unit : P 

tams i.ct.1 : 3.8559'7 s 

Contr. ma.: Closed loop 

-- Tim on a c t .  lrvrl -- 
Elrosra : 0: 01.00 

Remaining : 0 : O O : O O  

--- T 1 Y  t0I.l --- 
E l D D l O a  : 0: 01: 40 

bmaining : 0: 0O:OO 

M t B  : 6/10/2002 

I 3  19: 09 

10. 



RANDOM PLOT NO. 55 

Random 

LINCOLN47039 ACCPT 

W A X I S  

Control Channel 

ACCEPTANCE LEVEL 

1 .e+O¶ 

1 .e+OO 

-1 .e-01 

I .  e-02 

1 .e-03 

1.  e-04 

1 .  e-05 
2 0 .  100. 1000. 2000 .  

REPORT NO. 47039 
PAGE NO. DYN.C.62 

c n m .  NO. : z 

than. Typa : C 

WF : 144 

W F  :!i 

Lava1 : 0 .  au 

~lsolution : 4. HZ 

Ctrl Strrl . :  I Y x i w m  

Eng. Unit : 0 

Rs (act.) : 3.67011 0 

Contr. moa: tlorad loou 

-- Tim on act. lava] -- 
Elapsed : 0: 01' 00 

Reulnlng : 0:OO:OO 

--- T l Y  to ta l  --- 
EIBD8W : O:O*.W 

Remaining : 0:OO:OO 

D.te : 1/10/200I 

1 3  le 09 

- 



RANDOM PLOT NO. 56 

Random Limit Channel 

~1tK.OLN47039 ACWT 

X / A X l S  ACCEPTANCE LEVEL 

REPORT NO. 47039 
PAGE NO. DYN.C.63 

1 .e+Ol 

1 .e+OO 

I .e-01 

I. e-02 

1 .  e-03 

I .  e-04 

1.  e-05 
2 0 .  100. 1000. 2000 .  

nz 



RANDOM PLOT NO. 57 

Random 

L I N C O L N ~ ~ O ~ ~  ACCPT 

X l A X I S  

Limit Channel 

MXEPTIITE LEVEL 

. e + O l  

. e+OO 

. e-01 

. e-02 

. e-03 

. e-04 

.e-05 

REPORT NO. 47039 
PAGE NO. DYN.C.64 

nr 



RANDOM PLOT NO. 58 

Random 

LINCOLN47039 ACCPT 

X / A X I 5  

Limit Channel 

ACCEPTANCE LEVEL 

- 
REPORT NO. 47039 

PAGE NO. DYN.C.65 

I 

1 . e + O ¶  man. NO. : 5 

Cnrn. Typo : w 7 

ooc : 144 

4 l  : 5  

L.V.1 : 0 on 

r+wsolution : 4 .  tu 

Ctrl S t r a t . :  Y . = i m u m  

En@. WfC : 0 

FnIS I rcr . )  : 1.6324I 0 

contr .  waw cioswa 1000 

1 .  e+OO 

I .e-01 

1 . e 4 2  

-- Ti- an a c t .  1W.l -- 
ElBDSWd : 001:w 

Rewining : 0 : O O :  00 

--- T i n  to ta l  --- 
ElOD8.a : 0: 0 4  4 0  

1 .  e-03 

Rewining : 0: 0o:oo 

1 .e-04 

oat* : 6/10/?002 

I I I I  I I l l l l  I I 1 I I I I I I  1 2  19: 09 
1.e-05 ! I , ' I  3 8 1  

20 100 * 1000. 2000.  

M 

I 

I 



RANDOM PLOT NO. 59 

Random L i m i t  Channel  

LlNCMN47039  ACCPT 

X / A X 1 5  ACCEPTANCE LEVEL 

g-2/HZ F V Y  LIKMN COwPOSITES &?L T A N  PkPPO165-1 SN: 001 

1 .e+Ol 

1 .e+OO 

1 .e-01 

1 . e -02  

I . e -03  

i .e-04 

I .e-05 
2 0 .  160. 

REPORT NO. 47039 
PAGE NO. DYN.C.66 

V1.n. No. : I 

C n m .  Typm : w 1 

WF : 144 

4w : 5  

L.V.1 : 0 .  ee 
Resolution : 4 .  HI 

Ctrl 5tr.t.: Y . ~ t . u m  

Eng. unit : g 

(DCt  .)  : 3.66494 9 

Contr .  me.: Clos~e loom 

-- T i m  on a c t .  1 . ~ ~ 1  -- 
ElD0S.d : 0: 01: 00 

Rembinlnq : 0:oo:OO 

T i "  tot.1 --- 
E1DDS.B : 0: 01: 40 

--- 

-=amine : 0:oo:oo 

lobo. 2000. 

nl 



Random 

~IWC0LN47039 ACCPT 

X / A X I S  

RANDOM PLOT NO. 60 

L i m i t  Channel 

ACCEPTUCE LEYEL 

pa2/HZ ElZY LINCOLN COWOSITES BZL TANK PK 2901SS-1 YC: 001 

I .e+Ol 

I . e + O O  

I .e-01 

1 .e-02 

I .  e-03  

I .e-04 

1 .e-05 
20 .  1do. 1000. 200 

Hz 

REPORT NO. 47039 
PAGE NO. DYN.C.67 

- 
e 



g -2/nz 

1 .e+Ol  

1 .e+OO 

1 .e-01 

Random 

L I K M M 7 0 3 9  ACCPl 

X/hXIS 

RANDOM PLOT NO. 61 

Limit Channel 

ACCEPTAtCE LEVEL 

Q22 LINCOLN CObPOSITES 62L TAW P)c220165-1 y1: 001 

I. e-03 

1. e-04 

REPORT NO. 47039 
PAGE NO. DYN.C.68 

I . e 4 2  A n 

I. e-05 

1 I I I I I I I I  I I I 1  1 1  

1 I 1 1 1 1 1 1  I I Imr- 

Cnwn. TIP. : it T 

DOF : 144 

AUF : 5  

LtV.1 : 0 .  OB 

Rmolution : 4 .  nz 

C t r l  St rat . :  MDIIimJ. 

Eng. Unit : g 

(DCt .1  : 2.1484s 0 

contr. me.: ciosta 1000 

-- T i l *  on a c t .  l r w l  -- 
ElDPSDd : 0: 01: 00 

Rlnalnlng : D : O O O O  

T i n  to ta l  --- 
EIapnea : 0: 04: AO 

R . u i n l n g  : 0 : O O : O O  

_-- 

D4t. 6/lO/POOZ 

13: In: 09 

2 0 .  100. 1000. 2000. 

HZ 



RANDOM PLOT NO. 62 

Random Limit Channel 

~1NCOLN47039 ACCPT 

* / A X 1 5  ACCEPTANCE LEVEL 

a'Z/nx R 3 X  LINCOLN CDMWSXTES 8ZL TANK p(cPzOlI$-I  UL 001 

REPORT NO. 47039 
PAGE NO. DYN.C.69 



RANDOM PLOT NO. 63 

Random L i m i t  Channel 

LINCOLN47039 A C t P l  

X f A X I S  ACCEPTANCE LEVEL 

g-2/n2 R3Y LINCOLN COWOSITES 62L T W K  PU220lll-I 5(* 001 

1 .e+01 

1 .  e+OO 

1 .e-01 

1 .e-02 

1 .e-O3 

1 .e-04 

1. e-05 

REPORT NO. 47039 
PAGE NO. DYN.C.70 

Cnrn. No. : 10 

Cnrn. Type : w T 

w : I I I  

AW : 5  

L ~ V O I  : 0 .  00 

A . i o l u t i o n  : 4 .  HI 

Ctrl S t r a t . :  Ic.rr.um 

€no. Unit : Q 

Ru5 l.Ct.1 : 2 . a  g 

Contr. moo: Cloieo  1000 

-- TI- on a c t .  lrvrl -- 
El80S.O : 0: 01.00 

Rmnining : O:Oo:oo 

--- Tim L O t D l  --- 
~iroioa : 0: 04: 40 

R Y l n l n p  : 0: 0 O : O O  

Oatr : 6/lO/H)OP 

13 19: 09 

10. 



Random 

LIIYMM7039 -1 

XfAXlS 

RANDOM PLOT NO. 64 

L i m i t  Channel 

ACCEPTAIYE LEVEL 

p - i / n 1  1132 LINCOLN COMWSITES Lvc T A W  PH. 290165-1 W. 001 

I .e+Ol 

1 .  e+OO 

1 .e-01 

1 .  e-02 

1. e-03 

1 .  e-04 

1 .  e-05 
100. 1000. 200 20 .  

I 

REPORT NO. 47039 
PAGE NO. DYN.C.71 

Cnen. Io. : 11 

cnen. Tyoe : W T 

mf . 144 

A Y  :!I 

Lev. I : a .  an 

R s o l u t l o n  : 4 .  cu 
ctrl strat.: weximum 

En*. unjt : I 

Rb tact . )  : 4.05707 Q 

Contr. mom: closmd 1000 

-- T ; W  on a c t .  I W O J  -- 
EIeos.0 : 0: os: DO 

Remafnlnp : 0:OO:W 

--- rime t0t.I --- 
EIDOa*# : a: 0 4  40 

Rmininp : 0 : o O : O O  

oete ; S/lO/WOI 

1 3  1% ow 

0 .  

I 

nr 



REPORT NO. 47039 
PAGE NO. DYN.C.72 RANDOM PLOT NO. 65 

Random 

LINCkN47039  ACCPT 

X / A X 1 5  

Limit Channel 

4CCEPTANCE LEVEL 

cnan. 110. : I ?  

a”. Tynm : I 1 

ow : 144 

*)IF :!I 

Lev. 1 : 0 .  dU 

R n o l u t l o n  : 4 .  w 

C t r l  S t rmt . :  Mailmum 

Enp. u n ~ t  : Q 

R15 [act . )  : 1.29474 Q 

C o n t r .  Hod.: Cloaed loop 

1 .e+Ol  

I .  e+OO 

Y I 
I I I I I I I I I I  I 
1 I I I I I I I I I  I 
I I I I I I I I I I  

I I I I I I I I I I  1 

1 I 1 I I I I I I  
I I I I I I I I I I  
1 I I I I I I I I  
1 I I I I I I I l l  1 

1 .e-01 

1 4  i i i i i  
. e -02  

. e-03 

-- T i n  on u t .  lmval  -- 
~ 1 w n . o  : a: 01: 00 

R M i n i n Q  : O o o : O O  

T i n  total --- --- 
E I a W I O  : 0 04: 40 

R n a l n l n p  : 0 : O O : O O  

I I 1  I I r i i  
1 I I  I I I l l  

I I  I 1  I l l  
I I 1  I I I I I I I  I 
I I ,  I I I I I I I I  I r 

1 n 
I ll I I I I 1 1 1 1  
I 1 1  I I , I I , , ,  
I 1 1  1 1 1 I I I I I  J 1.e-04 l=HFk&k L I ,  I I I I I , ,  
I P I  I I 1 I I I I I  1 

1 .e-05 
do.  l obo .  2000. 2 0 .  
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I I 

Date 

6/5/02 

I '  I 

SMUSOIDAL Test 
Time Axia Temp F q .  Dsp. Accel. Time comments Plot 

(OF) (Hz) (InDA) k c )  Win.) No. 

2018 X AMB 5-22.6 .5 Completed Qualification Level Sine with no apparent damage. 1-13 

22.6-50 

50-100 5.2 2.15 I Extrema1 control using C1 and C2. 

13 Tank filled with 312 Ibs of PF5060. pressure at 2700 psi. 
I 

I 

I il I I I I I 1 :  I C~ 1 :  I I I '  I 

DYNAMICS SECTION Customer Lincoln Composites Job No. 41039 

VIBRATION TEST DATA SHEET Sheet 1 of 1 

Specimen 82 Liter Prtssun Vessel PIN 2201 65-1 m OOO1 

I I 1 I I 1 1 I 

w603ss-Es 
Signed 

I I .  



P 

1 .e+02 

1 . e + O l  

1 . e + O O  

1 . e -01  

I .e-02 

SINUSOIDAL PLOT NO. 1 

Sine C o n t r o l  

LINCOLN 47039 OUAL 

X A X I S  S1M OUAL 

M A X I W  OF C ¶  C C2 

I 

REPORT NO. 47039 
PAGE NO. DYN.D.3 - - 

I 

-- Tmmting tiow -- 
EIoosed : 0: 02:’09 

R v i n i n Q  : 0:OO:M) 

Date : 6/ 5/2002 

20: le: 55 

100. 



SINUSOIDAL PLOT NO. 2 
REPORT NO. 47039 
PAGE NO. DYN.D.4 

C o n t r o l / L i m i t  Channel 

cc 

c 

1. e+Q2 

I .e+Ol  

1 .e+OQ 

I .e-01 

1 .e -02  I I . . I I 

5 .  I O .  I 

Chon. 10. : I 

Cnon. Tyvo : C 

swev Tyve : log 

Swavm Done: I 

Srraoa T o t . :  1 

Swcv D i r .  : uv 

Swep R . t m  : 1 .  Oct/mln 

c t r l  strot.: W.I~DUD 

mas. wOao : r i ~ t m r  

€no. Unit : Q 

Contr. moo: ciomma IOOD 

-- Tortino t i n  -- 
ElOpsoO : 0: 02: 09 

~ ~ i n i n g  : o:oo. 00 

Omto : I/ 5/ZOOP 

20: 18: 55 



SINUSOIDAL PLOT NO. 3 

Qat8 : I/ 5/200? 

20: 10: H 

Sine 

LINCDCN 47030 WAL 

X A X I S  SINE WAl 

Control/Limit Channel 

I 

0 C2 L I K M N  COMPOSITES WL TAW. PN:ZI0165-1 Pt 001 

- 
REPORT NO. 47039 
PAGE NO. DYN.D.5 

Y 



SINUSOIDAL PLOT NO. 4 

rr 

S i n e  Heas. Channel 

LINCOLN 4703S W 

X AXIS SINE WAL 

R1X LINCOLN COUDOSITES 8ZL TANK PWP3016~-1 Dt 001 9 

1 .e+02 

1 .e+Ol  

1 .  e+OO 

I .e-01 

I .  e-02 

REPORT NO. 47039 
PAGE NO. DYN.D.6 

-- Testing C I U  -- 
EIeDSeB : 0: 02: 09 

R u i n i n g  : 0:Oo: 00 

5 .  I O  1 do 



3 

SINUSOIDAL PLOT NO. 5 

Sine 

LINCOLN 47039 PVAL 

X AXIS SINE WAL 

Heas. Channe 1 

0 R I V  LINCOCW COWOSITES R2L T W [  Rt220165-1 5H. OD1 

REPORT NO. 47039 
PAGE NO. DYN.D.7 

r 



SINUSOIDAL PLOT NO. 6 

Sine 

LINCOLN 47039 ou*L 

X A X I S  SINE WAL 

Heas. Channel 

REPORT NO. 47039 
PAGE NO. DYN.D.8 

men. m. : s 
Cnen l y ~ e  : Y 

1 .e+02 

S * H D  : 109 

suweum k n s :  I 

SNWPS Tot . :  1 

snsrp D i r .  : w 
Smep Rate : 2  Oct/min 

Ctrl Strat :  WIIU. 

Y e s .  MnOm : filter 

Eng. Uni t  : IJ 

Contr mas: ciosee IOOD 

1 .e+01 

1 .e+QQ 

-- Test ing  t l n  -- 
E1.pS.a : 0: 02:'09 

R r l n l n g  : 0 O O : O O  

1 .e-01 

Dste : I/ W2002 

20: 18: 55 
I .e-02 

5 .  10. 100. 



SINUSOIDAL PLOT NO. 7 

Sine 

LINCOLN 47033 WAL 

X AXIS SIM WAL 

Meas. Channel 

Q RZX LINCOLN CDWOSXTES K!L T A W  RI 220165-1 384: 001 

I .e+02 

1 . e + O l  

1 .  e+OO 

1 .e-01 

1 .e-02 

REPORT NO. 47039 
PAGE NO. DYN.D.9 

._ .- 
I 

'* 

- 



SINUSOIDAL PLOT NO. 8 

c 

c 

S i n e  Cieas. Channel 

LINCOLN 47039 DUAL 

X A X I S  SINE OUAL 

9 W V  LINCOLN C W O S X T E S  B2L T A W  PK220f65-f 5n W i  

1 .e+02 

1 .e+Ol 

1 .e+OO 

1 .e-01 

t . e-02 
100 

REPORT NO. 47039 
PAGE NO. DYN.D.10 

cnrn. WO. : 7 

Cnrn. Typr : Y 

k e D  : IO 

Snaos  Done: 1 

k l * D S  T O t  .: 1 

Sweep Dir. : UD 

SI~D Rmte : P  O c t h r n  

C t r l  S t r a t . :  Max imum 

men. y0d0 : r11ter 

Eng. Unit : g 

C o n t r .  Yooa: Cloaeo loop 

-- Teatino t i n  -- 
Elapse0 : 0: 02: 09 

R u i n i n g  : 0: 00: 00 



SINUSOIDAL PLOT NO. 9 

Sine 

LINCOLN 47039 OUU 

X AXIS SINE DUAL 

Meas. Channe 1 

9 R i Z  LINCOLN COMPOSITES M TANY ~ Z ? O l b C I - l  S k  001 

I .  e+02 

i . e + O l  

I .  e+oo 

I .e-01 

1 .e-02 
5 .  i o .  l o o  

- 
REPORT NO. 47039 

PAGE NO. DYN.D.11 

-- Testing t i -  -- 
Elapse0 : 0 02: 09 

R u i n i n g  : 0 O O : O O  

Dmte : 6/ W2002 

20: la: s 

._ . .- 
I 



SINUSOIDAL PLOT NO. 10 

Sine Meas. Channel 

LINCOCW 47039 WAL 

X A X I S  S I N  DUM 
P 

R3X LINCOLN CLHOOSITES 02L T A "  PW.220165-1 YC 001 P 

~ 

c 

1 .e+02 

1 .e+Oi 

1.  e+OO 

1 .e-01 

1 .e-02 ' " ' I  
5 .  10. 

REPORT NO. 47039 
PAGE NO. DYN.D.12 

-- Testing time -- 
E1.0.M : D O L O 9  

R.uin$ng : 0:OO:W 

Dat. : 6 /  w2002 

20: Io: 5s 

1 .  



Sine 

L1KU.N 47039 W U  

X MIS SINE WAL 

SINUSOIDAL PLOT NO. 11 

Heas. Channel 

1. e+02 

1 .e+Ol  

1 .  e+OO 

1 .e-Ol 

1 .  e-02 
5 .  I O .  I do 

- 
REPORT NO. 47039 

PAGE NO. DYN.D.13 
.I 

Wyb Ldomorkr 

o m -  

man. No. : I O  

men.  Type : W 

w . 0  TYDe : 109 

Sweep. Done: I 

sweeos T o t . :  1 

!hew O i r .  : UD 

sue.@ mate : P .  Ocr/min 

C t r l  S tce t . :  W.~iwm 

mem. uod. : filter 

Eng. wit ! 0 

. .  

Contr. mde: Close# 1oao 

-- Testing tam -- 
El.pm.0 : 0: 02: 09 

R u i n i n g  : 0:M):OO 

Oat* : 6/ 5/?00? 

20: In: 55 

1 .  

L I  

- .- 
I 

. .  

.- 
I 



~ 

c 

SINUSOIDAL PLOT NO. 12 
REPORT NO. 47039 

PAGE NO. DYN.D.14 

Meas. Channel 

1.  e+02 

1 .e+Oi 

1 . e 4 1  

1 .  e-02 



SINUSOIDAL PLOT NO. 13 

Sine 

LINCOLN 47039 O U U  

X AXIS SINE DUAL 

Meas. Channel 

0 LIKWN CWOSITES oa TM pltzwi65-i SN: oot 

W 
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~~ - 

w 

Chin .  W .  : I I  

Cnan. Tyoe : w 

1 .  et02 

SWOP TlDC : 100 

Srems Done: I 

SreODS ' ro t . :  1 

S-OOO D i r .  : uo 

Sm.0 - t i  : 2 .  Octlmln 

C t r l  S t r a t . :  WIIDUD 

mas. Made : filter 

€ne. U l I C  : 0 

Contr.  Modi: Elomma la00 

1 .et01 

I ,  e+OO 

-- Temting t t a i  -- 
E1ips.d : 0: 0 2  09 

L v i n i n g  : 0: 0o:w 

1 .e-oi 

Date : 6I 5/?001 

20: !E: 55 
1 .e-02 

5 .  I O .  100. 

- 
c 
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REPORT NO. 47039 
PAGE NO. DYN.E.2 

RECEIVING INSPECTION DATA SHEET 

Customer LINCOLN COMPOSITES Date 6-25-2002 

Specimen 82 Liter Tank (with Filter Assembly) Job No. 41039 

No. of Specimens Received: ONE 

Record identification information exactly as it appears on the tag or specimen: 
Manufacturer LINCOLN COMPOSITES 

PIN'S 220165-1 SIN 'S  001 

How Does identification information appear: (e.g. name plate, tag, painted. imprinted, etc) 

Examination: 
Inspection Results: 
NO VISIBLE DAMAGE TO SPECMEN ON RECEIVING OF SPECIMEN 

PAINTED 
Visual, for evidence of damage, poor workmanship, or other defects. and completeness of identification 

There was no visible evidence of damage to the specimen(s) unless otherwise noted below. 

I 

~~ 
E _ _  

~~ 

Inspected By R.G.PARAMORE 
Sheet Number of I =? 

G -?<-07- Date Approved 

W614 QA Form Approval 



REPORT NO. 47039 
PAGE NO. DYN.E.3 

RECEIVING INSPECTION DATA SHEET 

Cuslomer LINCOLN COMPOSITES Date 7-2-2002 

Specimen 82 Liter Tank (with Filter Assembly) Job No. 47039 

No. of Specimens Received: ONE 

Record identification information exactly as it appears on the tag or specimen: 
Manufacturer LINCOLN COMPOSITES 

P"S 220 165- 1 s/"s 001 

How Does identification information appear: (e.g. name plate, tag, painted, imprinted, etc) 

Examination: 

Inspection Results: 
NO VISIBLE DAMAGE TO SPECIMEN ON RECEWING OF SPECIMEN 

PAINTED 
Visual, for evidence of damage, poor workmanship. or other defects, and completeness of identification 

There was no visible evidence of damage to the specimen(s) unless otherwise noted below. 

Inspected By R.G.PAR4MORE 
Sheet Number 1 of 1 - 

Approved Date > - 2 - 0 1  

W614 QA Form Approval 



RECEIVING INSPECTION DATA SHEET 

Inspected BY R.G.PARAMORE 

w 
REPORT NO. 47039 
PAGE NO. DYN.E.4 

._  

Customer LINCOLN COMPOSITES Date 7- 15-2002 ~ ~ ~ 

- 
~ 

~~ 
I 

Specimen 82 Liter Tank (with Filter Assembly) Job No. 47039 w 

No. of Specimens Received: ONE 
Record identification information exactly as it appears on the tag or specimen: 

Manufacturer LINCOLN COMPOSITES 

P"S 220 165- 1 s/"s 0 0 1  

How Does identification information appear: (e.g. name plate, tag. painted, imprinted, etc) 

Examination: 

Inspection Results: 
NO VISIBLE DAMAGE TO SPECIMEN ON RECEIVING OF SPECIMEN 

PAINTED 

Visual, for evidence of damage, poor workmanship. or other defects, and completeness of identification 

There was no visible evidence of damage to the specimen(s) unless otherwise noted below. 

W6 14 QA Form Approval 
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REPORT NO. 47039 
PAGE NO. DYN.E.5 

RECEIVING INSPECTION DATA SHEET 

Customer LINCOLN COMPOSITES Date 7-22-2002 

Specimen 82 Liter Tank (with Filter Assembly) Job No. 47039 

No. of Specimens Received: ONE 

Record identification information exactly as it appears on the tag or specimen: 
Manufacturer LINCOLN COMPOSKES 

~ 

P/"s 220 165- 1 S I N ' S  001 

How Does identification information appear: (e.g. name plate, tag, painted, imprinted, etc) PAINTED 

Examination: 

Inspection Results: 
NO VISIBLE DAMAGE TO SPECIMEN ON RECEIVING OF SPECIMEN 

Visual, for evidence of damage, poor workmanship, or other defects, and completeness of identification 

There was no visible evidence of damage to the specimen(s) unless otherwise noted below. 

Inspected By R . G . P A W O R E  
Sheet Number of 1 

Approved .* Date 3 - Z Z a Z ,  

W6 I4 QA Fonn Approval 



P Test PRESSURIZATION 

Test By R G Paramore Witoess PagcNo. 1 of 1 

Customer Lincoln Composites Specimen 82 Liter Pressure Vessel Date 6/25/02 thru 7/23/02 
Part No. 220 165- 1 SIN 001 Job No. 47039 

EQUIPMENT MANUFACTURER 

Pressure Gauge Ashcroft 

Temp. Indicator Doric 

W6 14C QA Form Approval 

' ACCURACY WYLE CALIBRATION 
NO. LAST DUE MODEL NO. RANGE 

NIA 0-3000 psig 755 1 4/24/02 8/ I 9/02 f .5% 

600 -327/+752"F 13912 5/23/02 9/23/02 f 2.O"F 



I I 1 1 I il 1 1' 1 1 

c 
PRESSURE HISTORY LOG Job No. 47039 

Customer LINCOLN COMPOSITES Page No. I of I 

Specimen 82L Pressure Vessel Part No. 220 1 65- 1 Serial No. 001 

Start PRESSURE TEMP. 
Tim PSIG "F Date 

6-25-2002 I902 2750 85'F 

7-3-2002 0608 2750 85°F 

7- 16-2002 0625 2750 1 IWF 
7-23-2002 062 1 2750 109°F 

I Action and Remarks Initid 
I 

PRESSURIZED WITH GHe HELD AT 2750 PSIG FOR 5 MINUTES. 
PRESSURIZED WITH GHe HELD AT 2750 PSIG FOR 5 MINUTES. 
PRESSURIZED WITH GHe HELD AT 2750 PSIG FOR 5 MINUTES. 
PRESSURIZED WITH GHe HELD AT 2750 PSIG FOR 5 MINUTES. 

R.G.P. 

R.G.P. 

R.G.P. 

R.G.P. 

1 

~~ 

W 648 QA Form Approval 
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RECEIVING INSPECTION DATA SHEET 

REPORT NO. 47039 
PAGE NO. DYN.F.2 

Customer LINCOLN COMPOSITES Date 7-26-2002 

Specimen 82 Liter Tank (with Filter Assembly) Job No. 47039 

___ ~~ 

No. of Specimens Received: ONE 

Record identification information exactly as it appears on the tag or specimen: 
Manufacturer LINCOLN COMPOSITES 

P" 220 165- 1 SIN'S 0 0 1  

How Does identification information appear: (e.& name plate, tag. painted. imprinted, etc) PAINTED 

Examination: 

Inspection Results: 
NO VISIBLE DAMAGE TO SPECIMEN ON RECEIVING OF SPECIMEN 

Visual, for evidence of damage, poor workmanship. or other defects, and completeness of identification 

There was no visible evidence of damage to the specimen(s) unless otherwise noted below. 

Inspected By R.G.PARAMORE 
Sheet Number 1 of 1 - . - . . - . . 

~ a 

Approved /& Date 3 -2b- 6 2  

W614 QA Form Approval 



Test RANDOM AND SJNUSOIDAL VIBRATION 
Customer Lincoln Composite Specimen 82 Liter Pressure Vessel Date 7/26/02 
Part No. 2201 65- 1 sm 00 1 Job No. 47039 
Test By Stafford L. Orong Witness PageNo. 1 of 1 

~ 

EQUIPMENT I ACCURACY WYLE CALIBRATION 
NO. LAST DUE MANUFACTURER MODEL NO. RANGE 

Vibration Exciter 

Power Amplifier 
Automatic Vibration 

Control System 

Random Sohare  

Mainframe 

Digitizer 

Oscilloscope 

Accelerometer 

Ling 340 30k Force Ibs. SN 80 NA NA NA 

Unholtz-Dickie 2XSN120 112 1201240 kVA 13756 NA NA NA 

NA System Calibration System Calibration 
m+p VCX900 O.1Hzto 12.8kHz 14004 hior to Use Prior to Use 

m+p Rev. 6.2 NA NA NA NA NA 

Hewlett-Packard E1421B 5 Slots 14007 NA NA NA 

Hewlett-Packard E1432A 5 1.2 kSds 13887 611 1/01 611 1/03 f I %  

BK Precision 5105 100 MHZ 14181 91 1 910 1 9/ 19/02 f 3% 

Endevco 7704A- 17 2.5kG Peak 14334 5/9/02 11/9/02 f 5% 

16 Channels 

1 &to 1okHz 

1 Hzto6kHz 
Accelerometer 

Accelerometer 

f 5% 

f 5% 

911 4/02 
3 Hz to 4 kHz 12009 5/9/02 I 1/9/02 

Endevco 2228 I k  G Peak 13300 61 1 1 102 l2Jl1/02 
3 Hzto4ldiz 

Endevco 7702-50 2k G Peak 9181 31 14/02 

Accelerometer 

Accelerometer 

Charge Amplifier 

PreSSt~e  Gauge 

Temp. Indicator 

Endevco 2228 IkGPeak 12007 5/6/02 I 1/6/02 f 5% 

f 5% 3HztoSk.H~ 12272 311 4/02 911 4/02 
Endevco 2226 Ik G Peak I301 I 5/9/02 1 1/9/02 

f 2% 41 1 6/03 
FCB 481A30 8 Channels 14462 4/23/02 4/23/03 

Ashcroft N/A 0-3000 psig 755 1 4/24/02 8/ 1 9/02 f .5% 

Doric 600 -327/+752"F 13912 5/23/02 9/23/02 f 2.O"F 

41 1 6/02 .5 Hz to 90 k k  14461 



E 1 I I " I ' 1' 

DYNAMICS SECTION Customer Lincoln Composites Job No. 41039 
VIBRATION TEST DATA SHEET Sheet I of 1 

Specimen 82 Liter Pressure Vessel P A  220165- 1 s/N 001 

7129102 0707 X AMB 20 

20-50 

50-300 

NDOM SPECTRUM I Ref 

.0013 Completed Acceptance level with no apparent damage. 1-13 

+ 9  Tank pressurized with Helium to 2750 psi. 

.02 I I Extrema1 control using C1 and C2. 

-6 

t 



RANDOM PLOT NO. 1 

Random Control 

LINCOLN47089 ACCPT 

X AXIS ACCEPTANCE LEVEL 

MAXIMUM OF Cl C CZ 

I .  e+Oi 

1 .e+OO 

I .e-01 

i . e 4 2  

1 . e -03  

1 .e-04 

1 .  e-05 

nz 

- - 
L 

REPORT NO. 47039 
PAGE NO. DYN.F.5 

I 
~ 

~~ 

~ 

Tzs 

Wyk Laboratorha 

Bs8VNb.c* 

-- T i m a  on a c t  level -- 
Elaosed 0 01 00 

D.maining 0 00 00 

--- 11- tot.1 --- 
Elmsea 0 07 ni 

RersinJng 0 00 00 

0ate : 7/29/2002 

7: 07: 22 

IO.  

- 

_ _  _ _  
U 



RANDOM PLOT NO. 2 

g-2/nz 

1 .e+Ol  

1 . e + O O  

1 .e-01 

c 

1 .  e-02 

1 .e-03 

Random Control Channel 

LINCOLN47039 ACCPT 

X AXIS ACCEPTANCE LEVEL 

C 1  LIHCOCN COMPOSITES Bh TANK PN:820$65-1 SFC 001 

REPORT NO. 47039 
PAGE NO. DYN.F.6 

cnan. NO. : I . 
Cnan. T y m  ' C . 

WF : 144 

A Y F  : 5  

Lev*] . 0 .  08 

Re~olucion . 4 nz 

C t r l  Strat: Y a a i w m  

EnQ. unit : q 

RWS ( a c t . )  : 4 0273 q 

contr woe: Clo5ed 1000 

-- Tim. on a c t  l eve l  -- 
EIaosCo : (I: o j :  00 

I ummaininq : O : W : O O  

1 1 1  to ta l  --- 
E1IDS.d : 0. 07:  P I  

--- 

Remaining : 0: 0 0 ' 0 0  

D. to  : 7/29/2002 

7: 07 22 
1 .  e-05 

20 100 1000. 2000 

nz 

e 



RANDOM PLOT NO. 3 

_ _  
I 

REPORT NO. 47039 
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Random C o n t r o l  Channel 

LINCOLNIID39 ACCPT 

x AXIS ACCEPTANCE LEVEL 

g- 2/HI C2 LINCOLN CCUPOSXTES BZL T A W  PN:220165-! SN: 001 

1 . e + 0 1  

1 . e + O O  

1 .e-01 

I .e-02 

1 .  e-03  

1 .e-04 

1 . e -05  

Wyk Laboratories 

83.0n6.U 



RANDOM PLOT NO. 4 
REPORT NO. 47039 
PAGE NO. DYN.F.8 

u 

Random L i m i t  Channel 

LINCMNI7039 ACCPT 

X A X I S  ACCEPTANCE LEVEL 

I .e+Ol 

1 . e + O O  

I .e-01  

1 .e-02 

1 .  e-03 

1 .  e-04 

1 .e-05 

I I I I I I I I I  I I I I I I I I I  I 
I I I I I I I I I  I I I I I I I I I  

I I I I l l 1  1 1 1 1  1 1 1 1  
1 I I I I L I  1 I 1 I I I I I  I I 1 

I I I I I I I I I  I I 1 I I I I I I  

1 1 1 I I I I I I  
I I 1 1 1  1 1 1 1  

Wyb Laborrtorier 

E W . U  

cnsn NO 3 

Cnan Type w T 

OOF 1 4 4  

AW 5 

Level o a0 

ncaolution A nr 

C t r l  S t r a t  wrnlmur 

Eng U n i t  g 

RYS [act 1 1 57886 0 

cant? wee  ciasea laon 

- -  ~ l n  an a c t  level  - -  
~ ~ a o s e d  : 0:  01: 00 

Remaining : 0 : O O : O O  

Time t o t a l  --- 
Elsosee : 0: 07: a 

namaining : O O O : O O  

--- 

Date : 7/29/2002 

'I: 07: 22 

0. 20. 100. 1000. 200 

nr 



RANDOM PLOT NO. 5 

_ _  
I 

REPORT NO. 47039 
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Random L i m i t  Channel 

~ 1 K O L N 4 7 0 3 9  ACCPT 

X A X I S  ACCEPTANCE LEVEL 

i .e+Ol 

1 .e+OO 

1 . e -01  

1 . e -02  

1 .e-03 

1 .e -04  

1 .e-05 

Wyb Laboratotiw 

B S 9 U l b . U  

cnan NO 

Cnan Type 

OOF 

A U F  

Lev. 1 

Resolution 

C t r l  S t r a t  

Eng unrc 

Rys (ac t  I 

Contr Mode 

4 

U T  

144 

5 

0 08 

4 .  nz 

W . X I n U W  

9 

3 67731 9 

close0 I000 

-- T i m e  on act  l e v e l  - -  
Eleurao 0 01 00 

Remaining 0 00 00 

--- TI- t o t a l  --- 
E1lUl.d 0 07 26 

Remaining 0 00 00 

Date . 7/29/2002 

7 07 22 

)O . 



RANDOM PLOT NO. 6 

c 

Random L i m i t  Channel 

LINCOLN47039 ACCPT 

X A X I S  ACCEPTANCE LEVEL 

q'Z/nz R 1 2  LINCOLN COMPOSITES EZL TINU PN: 22016s-1 SN: 001 

1 . e + O l  

1 .  e+OO 

1 .e-01 

1 .e-02 

1 .e-03 

i .e-04 

1 .  e-05 

REPORT NO. 47039 
PAGE NO. DYN.F.10 

Wyb Laboratorkr 

B U . C A  



RANDOM PLOT NO. 7 

Random Limit Channel 

L I N C O L N I ~ O ~ B  ACCP7 

x 4x1s ACCEPTANCE LEVEL 

9'2/HZ R 2 1  LINCOLN COuPOSITES B2L TANK PN: 210165-1 YC: 001 

m 
REPORT NO. 47039 
PAGE NO. DYN.F.11 

.. 
~~ 

I 

Wyls Laboratories 

E - . U  

1 .e+Ol t h a n  NO 6 

Chon TVPI M 

DOF 144 

AYF 5 

Level 0 08 

1 .e+OO ~ e s 0 1 u t r o n  4 nr 

C t r l  strat  h i i h r .  

Eng unit Q 

0 6  [act  ) 2 awl1 0 

Contr  Modo Closmo loop 

1 .e-01 

1 e-02 

-- T1nm on act  lmvml -- 
~iaosra 0 01 OD 

Rmaalninp 0 00 OD 

--- ~ 1 m e  to ta l  --- 
E I aosma 0 0 7  26 

Remaining 0 00 00 

1 . e - 0 3  

1 .e-04 

Oate 7/299/?002 

Y I I I ! ! I 1  I I I I I I I I I  J 1 a7 22 
1 .e-05 ! 

2 0 .  I 00  1000. 2000 

H Z  

. -  

I 

t 



RANDOM PLOT NO. 8 

Random L i m i t  Channel 

LINCOLN47039 ACCPT 

x A X I S  ACCEPTANCE LEVEL 

- 

- g - 2 / H x  RZX L I K O L N  COMPOSITES B2L TANK PW: 220165-1 SN: 001 

REPORT NO. 47039 
PAGE NO. DYN.F.12 

Wyle Laboratoriw 

a w . u  

1 .e+Ol  

I .  e+OO 

1 .e -01  

I .e-02 

I .e-03 

1 .e-04 

1 .e-05 

Chen No. : 7 

Cnan. TyDe : Y T 

WF - 1 4 4  

A W  : 5  

Leve l  : 0 00 

-solut ion ' 4 .  HZ 

C t r l  S t r e t . :  Maximum 

Eng. u n i t  : g 

Ry5 1 a C C . I  . 3.41773 

Contr.  Mode: c losca  IOOD 

-- T ~ m e  on a c t  l e v e l  -- 
E1.DI.d : 0- 01: 00 

Remaining : 0 : O O : O O  

--- 11.. tote1 --- 
Elaosmd : 0: 07: 26 

aemainlng : 0 : O O O O  

Oat@ . 7/29/2002 

7 :  07: 22 

1000. 2000. 20. 100. 

nz 



RANDOM PLOT NO. 9 

Random Limit Channel 

LINCOLN47039 ACCPT 

X AXIS ACCEPTANCE LEVEL 

REPORT NO. 47039 
PAGE NO. DYN.F.13 

Wyb Laboratories 

85.onaO.cI I 

p ' Z f U 2  n1Z LINCOLN COMPOSITES B2L T A M  P N  120165-1 SN: 001 



RANDOM PLOT NO. 10 

Random Limit Channel 

LINCOLN47039 ACCPT 

X A X I S  ACCEPTANCE LEVEL 

g'Z/nz u3.1 LINCOLN COMPOSITES e a  TANK PN: m o m - i  SH: ooi 

1. 

1. 

1 .  

1 .  

1 .  

1 ,  

1 

e+O I 

e+OO 

e-0 I 

e-02 

e-03 

e-04 

. e-05 
20. 100. 

REPORT NO. 47039 
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Wyb Laboratories 

B W . U  

cnan NO 9 

cnan TVPC n T 

OOF 144 

AYF 5 

Leve l  0 OB 

Resolution 4 nz 

ctrl s tra t  W.IIN= 

Eng unit g 

aw5 [ a c t  1 z e2977 9 

Contr Mode Closed loop 

-- Tine on a c t .  level -- 
Elap8.0 : 0: 01: 00 

R i w i n i n g  : O:OO:OO 

TI.. toea1 --- 
Elapsed : 0: 0 7  26 

Remaining : O : O O : O O  

--- 

Oate : 7/29/2002 

7 07 22 

1000. 2000. 

n2 



Q ’ Z / H t  

1 . e + O l  

1 .  e+OO 

1 .e -01  

1 .  e -02  

1 .e-03 

i .e-04 

1 .  e-05 

RANDOM PLOT NO. 11 

Random L i m i t  Channel 

LINCOLN47039 ACCPT 

X A X I S  ACCEPTANCE LEVEL 

I 

REPORT NO. 47039 
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~ 

m 

Wyb Laboratories 

s s ” n h , u  

R3X LINCOLN COWOSITES 82L TANK PN:22016S-l SN: 001 

Cnen No 10 

Cnsn Type ti 1 

OW 144 

A 7  5 

Level o ea 

Resolution 4 nz 

Ctr l  Strat Y..inuu 

En0 Unit g 

Ays I e c t  1 6 07594 0 

Contr mom Closed loop 

-- Tlne on act IewI -- 
~lePs*o 0 01 00 

R.neining 0 00 00 

--- T I M  t O t . 1  --- 
Eleoseo 0 07 26 

Remaining 0 00 00 

2 0 .  100 1000. 200 

HZ 

0.w 7/29/2002 

7: 07: 22 

IO. 

u 

I 



RANDOM PLOT NO. 12 

iu 

c 

Y 

Random Limit Channel 

LIKOLN17039 ACCPT 

x A X I S  ACCEPTANCE LEVEL 

g-.?/w 132 LINCOLN COYPOSITES b h  TAhK PN: 220165-1 9: 001 

i . e+oi  

1. e+OO 

1 .e-01 

f .e-02 

1 .  e-03 

i .e-04 

1 .e-05 

REPORT NO. 47039 
PAGE NO. DYN.F.16 

Wyk Laboratorier 

SS4WVlO.U 

cnsn NO 11 

Cnan TyDe w 1 

WF 114 

AWF 5 

Level o oe 

Resolution 4 HZ 

C t r l  S t r a t  Max imum 

En9 Uni t  g 

RWS I a c t  1 3 83059 g 

Cont r  node Close0 1000 

-- T I M  on a c t  level -- 
EJaoJrO 0 01 00 

a " i n l n g  0 00 00 

TI" t o t a l  --- 
ElsoICo 0 07 W 

ncluining o 00 DO 

--- 

Date : 7/29/2002 

7: 07: 22 

10. 



RANDOM PLOT NO. 13 

I REPORT NO. 47039 
PAGE NO. DYN.F.17 

Random L i m i t  Channel 

LINCOLN47039 ACCPT 

x AXIS ACCEPTANCE LEVEL 

Q-?/HI R4 LINCOLN COMPOSITES E2L TINY PN:220165-1 SN: 001  

1 . e + O l  

1 . e + O O  

1 . e - 0 1  

I. e-02 

1 .  e - 0 3  

I. e-04 

I .e-05 
20. 100 1000. 20c 

HZ 

Wyb Laboratories 

E s . g n d . . U  

Chon NO 19 

Chan TyDe w T 

OW 144 

AYF 5 

L e v e l  o 08 

~ero~urion 4 HZ 

Ctrl Strat Y.xl.Um 

Eng Unit  0 

RMS [act 1 7 EO66 9 

Contr  Yooe Close0 lo00 

-- Tim on act leve l  -- 
Elaosea 0 o t  00 

m m l n i n g  0 00 00 

--- I$- t o t a l  --- 
Eiipsma 0 07 81 

Remarning 0 00 00 

uat. 7/299/2002 

7 07 22 

IO .  

I 
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